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(57) An interiayer film for laminated glass comprising 
a multi-layer resin film whose outmost resin film has a 
thickness of 45 micrometers or nriore to less than 200 
micrometers wherein at least one side of sakJ interiayer 
film has minute embossment with a roughness of 20-40 
micrometers. Also an interiayer film lor laminated glass 
comprising a multi-layer resin film whose outmost resin 
film has a thickness of 200 micrometers to 720 microm- 
eters wherein at least one side of said interiayer film has 
minute embossment with a roughness of 20-50 microm- 
eters. The laminated glass comprises the interiayer film 
for laminated glass sandwiched between two glass 
plates. 
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Description 
Related Application 

5 This application claims the priority of Japanese Patent applications No. 6-272215 filed on November 7, 1994 and 
No. 6-30481 1 filed on December 8. 1994, which are incorporeted here in by reference. 

Background of the Invention 

10 1 Field of the Invention 

This invention relates in general to an interlayer film for laminated glass and laminated glass which uses it. 
2 The prior Art 

75 

Conventionally, laminated glass comprising an adhesive interlayer film typically made of ptasticized polyvinyl butyral 

resin sandwiched between two transparent glass plates has been a safe glass material with high strength which is hard 

to break and, even when broken, does not scatter fragments. It is widely used for window glass for buildings and such. 

or for transportation equipment such as automobiles and aircraft. 
20 Such laminated glass is manufactured by inserting an interlayer film made of adhesive thermoplastic resin between 

two glass plates, conducting a preliminary pressure adhesion on the obtained lamination to purge the air remaining 

between the layers, and conducting a full scale pressure adhesion for complete adhesion of the lamination. 

For the interlayer film used in tfie laminated glass described above, the following characteristics are required: the 

so-called blocking phenomenon, in which.the interlayer films stick together in clumps during storage, does not occur; 
25 workability when laminating the glass and the interlayer film is good; and the deaeration in the preliminary pressure 

adhesion process goes well. In particular, the quality of the glass is dependent on the deaeration during the preliminary 

pressure adhesion process. If the deaeration is insufficient, then the transparency of the obtained laminated glass may 

deteriorate and/or bubbles may de^^eiop in the acceleration test 

The total performance of the interlayer film, including the deaeration mentioned above, is dependent on the type 
30 and/or physical properties such as the visco-elasticrty of the material which is a thermoplastic resin. However, as long 

as these physical properties are the same, the surface configuration of the interlayer film becomes a significant factor 

influencing total performance. 

In particular, it is known that fomning a large number of fine unes^ennesses called embossment on the surface of the 

interlayer film is effective, and interlayer films with embossment formed on their surfaces have been used. Examples of 
35 the form of the embossment include unevenness of random sizes and configurations and a large number of lattice-like 

grooves. 

Exanrples of conventional interlayer films on the surface of which such embossment is formed include an interlayer 
film which has embossment with specific orientations on both sides (Japanese unexamined patent publication Tokkai 
Hei 6- 1 27983). This one is known to have effects on the prevention of blocking between the interlayer films, improvements 

40 in workability when laminating the glass plates and the interlayer film as well as improvements in deaeration during the 
preliminary pressure adhesion process. 

On the other hand, the applications of laminated glass have been diversified in recent years and higher added values 
on the laminated glass, such as ornamental quality, heat insulation and lamination processability, are now widely 
demanded. Because of this, it has become difficult to meet all of the requirements with an interlayer film with a single 

45 material, and multi-layer interlayer films made of multi-layer resin films, instead of single-lay^ interlayer films made of 
a single resin film, are drawing attention. For example, Japanese unexamined patent application Tokkai Hei 4-254444 
proposes a multi-layer interlayer film(8) comprising at least two layers of muW-layer resin film made by laminating two 
types of plasticized polyvinyl acetal resin f Dm. 

However, if emtx>ssment is fomied on the surface of the interlayer f il m desaibed above for the prevention of blocking , 

50 improved workability or improved deaeration when the film thickness of the outmost resin film is relatively thin, then not 
only the embossment is formed on the surface of the interlayer film but also minute uneven deformations reflecting the 
unevenness of said embossment develops on the interface between each resin layer which makes up the multi-layer 
resin fflm. Because of this, minute disruptions develop on the interface between each resin film layer, making the interface 
non-uniform. As a result there is a problem in that an object on the other side of the laminated glass made by using 

55 such a multi-layer interlayer fflm looks distorted, i.e. so-called optical distortion occurs. 
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Briftf Summary of the Invention 

The object of the invention is to j^^e an interlayer film for laminated glass and ated glass using it which 
prevent blocking between the interlayer films, have superior workability and deaeration and do not cause optical distor- 
5 tion. 

The inventors, as a result of earnest research to solve the aforementioned problem, discovered that the image 
distortion which happens in multi-layer interlayer films for laminated glass, i. e. so-called optical distortion, had a significant 
correlation with the roughness of the embossment formed on the surface of the interlayer film, and thus completed the 
present invention. 

10 The present invention provkies an interlayer film for laminated glass comprising a multi-layer resin film whose out- 
most resin film has a thickness of 45 micrometers or more to less than 200 micrometers wherein at least one skie of 
said interlayer film has minute embossments with a roughness of 20-40 micrometers. 

The present invention provkjes an interlayer film for laminated glass oonprising a multi-layer resin film whose out- 
most resin film has a thickness of 200 micrometers to 720 micrometers wherein at least one skie of sakJ interlayer film 

15 has minute embossments with a roughness of 20-50 micrometers. 

The present invention provkies the interlayer film for laminated glass wherein the multi-layer resin film is a lamination 
corrprising at least one resin film (A) comprising a plasticizer and polyvinyl acetal resin (a) whose acetal group has a 
carbon numb^ of 6-1 0 and at least one resin film (B) comprising a plasticizer and polyvinyl acetal resin (b) whose acetal 
group has a cartx)n number of 3-4. 

20 The present invention provides the interlayer film for laminated glass wherein the multi-layer resin film for the inter- 
layer is a lamination comprising at least one resin film (C) comprising a plasticizer and polyvinyl acetal resin (c) for which 
the acetal group has a cartx)n nuntber of 4-6 and the average nrx>lar fraction of the ethylene group to which the acetyl 
group is bonded is 8-30 mot% of the total amount of ethylene group in the main chain and at least one resin film (D) 
comprising a plasticizer and polyvinyl acetal resin (d) for which the acetal group has a cartx>n number of 3-4 and the 

25 average molar fraction of the ethylene group to which the acetyl group is tx)nded is 4 mol% or less of the total amount 
of ethylene group in the main chain. 

The present invention provkjes the interlayer film for laminated glass wherein the multi-layer resin film is a lamination 
comprising at least two plasticized polyvinyl butyral resin films and the difference in the average degree of polymerization 
of polyvinyl butyral used in the adjacent resin films is 300 to 4.500. 

30 The present invention provkies the interlayer film for laminated glass wherein the multi-layer resin film is a lamination 
conprising at least two plasticized polyvinyl butyral resin films and the difference between the plasticizer content in the 
adjacent resin films is 5 weght parts to 50 weight parts for 1 00 weight parts of the resin which makes up each resin film. 

The present invention provides the interlayerf ilm for laminated glass wherein the multi-layer resin film is a lamination 
containing a plasticized polyvinyl butyral resin film at least for the outmost resin film. 

35 The present invention provkies the interlayer film for laminated glass wherein the multi-layer resin film is a lamination 
comprising at least one resin film with a glass transition temperature of 15''C or lower. 

The present invention provkies laminated glass which comprises the above mentioned interlayer film sandwiched 
between two glass plates. 

40 Detailed Description 

In the interlayer film for lanDinated glass of the present invention, the configuration of the embossment formed on 
the resin film made of the thermoplastic resin is not limited in particular and various configurations including cones, 
pyramMs, pseudo-cone^yramkls, and columns such as prisnrts and cylinders can t>e adopted. 

45 The base diameter or base length and/or the interval (pitch) of the embossments can be changed as necessary for 
the best combination of the deaeration properties (sealing; limit of air collection), workability (prevention of blocking 
between tiie interlayer films; adequate slidng between the interlayer film and the glass plates), etc. However, to avokJ 
problems in outward appearance, it is preferable to have a smaller base diameter or base length, while it is preferable 
to have a larger pitch. In general, it is preferable to have a base diameter or base length in ttie range of 30-900 micrometers 

50 and a pitch in the range of 100-1 .000 micrometers, but they are not particularly limited to these ranges. 

However, the roughness of the embossment is limited by the film thickness of the outmost resin film. The "roughness 
of tiie embossment" mentioned here means the height of the embossment from the bottom to the top. 

The interlayer film for laminated glass according to the invention has an outmost resin film of the multi-layer resin 
film with a film thickness of 45 micrometers to less than 200 micrometers, and the roughness of the embossment is 

55 limited to the range of 20-40 micrometers. If the roughness of the embossment is 20-40 micrometers when the film 
thickness of tiie outnfX)st resin film is less than 45 micrometers, then minute disruptions occur on the interface between 
each resin film which make tiie interface non-uniform, causing so-called optical distortion. On the other hand, the rough- 
ness of the embossment is not limited to the range of 20-40 micrometers when tiie film thickness of the outmost resin 
film is 200 micrometers or more. 
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Another interlayer f ilm for laminated gla&s according to the invention has an outmost resin film of the mutti-layer 
resin film with a film thickness of 200 micjj^bfters to 720 micr meters, and the roughness (^|^emtx>ssment is limited 
to the range of 20-50 micrometers. If the I^Hness of the embossment is over 40 nnicrome^Hut not over 50 microm- 
eters when the film thickness of the outrTx>st resin film is less than 200 micrometers, then minute disruptions occur on 
5 the interface between each resin film which make the interfac non-uniform, causing so-called optical distortion. On the 
other hand, the roughness of the embossment is not liniited to the range of 20-50 micrometers when the film thickness 
of the outmost resin film is more than 720 micrometers. 

The arrangement of the embossments is not limited in particular and various regular or irregular arrangements can 
be adopted. In order to prevent the optical distortion due to disruptions on the interface, a regular arrangement of the 
70 ennbossments is preferable. 

Exanples of the method of forming the embossment on the surface of the interlayer film include the emboss-roll 
method, the calender-roll method and the profile extrusion method. The emboss-roll method is preferable for obtaining 
quantitatively constant embossment. 

The film thickness of the interlayer film of laminated glass of the present invention is not limited in particular, but a 
75 preferat>le range is 0.1-2 mm for best results in various applications. 

For the resin film used in the present invention, resin films conventionally used for laminated glass can be used. 
Examples include plasticized polyvinyl butyral resin films, vinyl chloride resin f iln^, ethylene-vinyl acetate resin films and 
urethane resin films. These resin films have superior basic properties required of laminated glass including weather 
resistance, resistance against piercing, the ability to prevent scattering of glass fragments, transparency and the pre- 
20 vention of the optical distortion. These resin films can contain, or have on the surface, various additives including ultra- 
violet light absorbents, antioxidant and adhesive power control agents. 

The resin film used in the interlayer film may be a lamination of at least one resin film (A) comprising a plasticizer 
and polyvinyl acetal resin (a) whose acetal group has a carbon number of 6-10 and at least one resin film (B) conprising 
a plasticizer and polyvinyl acetal resin (b) whose acetal group has a carbon number of 3-4. 
25 The resin film described above is not only superior in the basic properties required of laminated glass including 
weather resistance, resistance against piercing, the ability to prevent the scattering of glass fragments and transparency, 
but also particularly superior in terms of sound insulation. 

The polyvinyl acetal resin whose acetal groups has a carbon number of 6-10 is obtained by using aldehyde w'rth a 
cart)on number of 6-10 to acetalize polyvinyl alcohol. It usually has an acetal group (s), acetyl group(s) and hydroxyl 
30 group(s) on the ethylene group(s) in the main chain. 

For the aldehyde with a cartx)n number of 6 -10 which is used to obtain the polyvinyl acetal resin (a) whose acetal 
group has a cartx}n number of 6-10. aliphatic, aromatic or alicyclic akJehydes including n-hexytakJehyde, 2-ethylbutyral- 
dehyde, n-heptylaldehyde, n-octylaldehyde. n-nonylaldehyde, n-decylaldehyde and benzaldehyde, cinnamaldehydeare 
used independently or in combination. 
35 If the carbon number of the aUehyde is less than 6. then sufficient sound insulation may not be achieved. If the 
cart>on number is moxB than 1 0, then the resin synthesis often becomes difficult due to reasons such as poor reactivity 
in the acetaiization of the aldehyde and proneness to blocking during the reaction. n-hexylakJehyde, n-octylaMehyde 
and 2-ethylbutyraldehyde with a cartx)n number of 6-8, independently or in combination, are more preferably used for 
the aldehyde. 

40 For the aldehyde with a cartx>n number of 3 -4 which is used to obtain the polyvinyl acetal resin (b) whose acetal 
group has a cartx>n number of 3-4, propionaldehyde. n-txityraldehyde, isobutyraldehyde, etc. are used independently 
or in combination. 

The resin film used for the interlayer film may be a lamination comprising at least one resin film (C) comprising a 
plasticizer and polyvinyl acetal resin (c) for v^ich the acetal group has a cartx)n nunft>er of 4-6 and the average molar 
45 fraction of the ethylene group to which the acetyl group is bonded is 8-30 mol% of the total amount of ethylene group in 
the main chain and at least one resin film (D) comprising a plasticizer and polyvinyl acetal resin (d) for which the acetal 
group has a cartx>n number of 3-4 and the average molar fraction of the ethylene group to which the acetyl group is 
bonded is 4 mol % or less of the total amount of ethylene grotp in the main chain. 

The resin film described above is not only superior in the basic properties required of laminated glass including 
50 weather resistance, resistance against piercing, the ability to prevent the scattering of glass fragments and transparency, 
but also particularly superior in terms of sound insulation. 

For the aldehyde with a cartx)n number of 4 -6 which is used to obtain polyvinyl acetal resin (c) whose acetal group 
has a carbon number of 4-6, n-butyraldehyde, isobutyraldehyde, valeraldehyde, n-hexylaldehyde. 2-ethylbutyraklehyde, 
etc. are used independently or in combination. 
55 If the cart)on nunt^er of the aMehyde is less than 4, then sufficient sound insulation may not be achieved. If the 
cart>on number is nfx>re than 6, then the reactivity in the acetaiization of the aldehyde may be poor. 

For the aldehyde with a cartx)n number of 3 -4 which is used to obtain polyvinyl acetal resin (d) whose acetal group 
has a carbon number of 3-4, propionaldehyde, n-butyraklehyde, isobutyraldehyde. etc. are used independently or in 
combination. 



In polyvinyl acetaf resin (c), the average molar fraction of the ethylene group with which an acetyl group(s) is con- 
nected in the total anfK>unt of ethylen^|^ in the nrtain chain, hereafter refered to "an MBynt of the reniaining acetyl 
group", is limited to 8-30 mol%. Thid^Hcause if rt is less than 8 mol%, then sufficiflBund insulation cannot be 
achieved, and if it is more than 30 mol%. then the reactivity of the aldehyde is signrfica^ reduced. In the polyvinyl 
5 acetal resin (c), an amount of the remaining acetyl group is more preferabley 1 0-24 nx)l% of the total amount of ethylene 
group in the main chain. 

In polyvinyl acetal resin (d). an aniount of the remaining acetyl group is limited to 4 nx)l% or les. This is because if 
it is rmre than 4 mol%, then the difference with the amount of the remaining acetyl group of polyvinyl acetal resin (c) is 
too small for good sound insulation. A more preferable value of the amount of the acetyl group in polyvinyl acetal resin 
10 (d) is 2 mot% or less. 

For aldehyde used for obtaining polyvinyl acetal resin (c) and (d), it is particularly preferat)le to use n-butyraldehyde. 
Use of n-butyraldehyde enhances the adhesion strength between the layers composing the laminated film, and the 
polyvinyl butyral resin can be obtained with the same conventional synthetic method as for butyral resin. 

The multi-layer resin film used for the interlayer f ilm may be a lamination comprising at least two plasticized polyvinyl 
15 butyral resin films and the difference in the average degree of polymerization of polyvinyl butyral used in the adjacent 
resin films is 300 to 4,500. 

The resin film described above is superior in terms of the basic properties required of laminated glass including 
weather resistance, resistance against piercing, the ability to prevent the scattering of glass fragments and transparency 
It is particularly superior in resistance against piercing. 

20 The difference in the average degree of polymerization of polyvinyl butyral used in the adjacent resin film desaibed 
above must be in the range of 300 to 4,500. If the difference in the average degree of polymerization is less than 300. 
then the visco-elastic characteristics become similar between the adjacent resin films and less striking energy is 
absorbed in the interface, making it impossible to achieve superior piercing resistance. On the other hand, the average 
degree of polymerization of the polyvinyl butyral resin used in each resin film should preferably be 500-5.000. If the 

25 average degree of polymerization is less than 500. then the rigidity of said resin film decreases significantly, resulting 
in a reduction in the piercing resistance of the laminated glass. On the other hand, if the average degree of polymerization 
exceeds 5.000. then the fbrmability deteriorate. Therefore, the difference in the average degree of polymerization of 
polyvinyl butyral used in the adjacent resin films is 4,500 or less. A more preferable range of the difference in the average 
degree of polymerization is 500-3,500. 

30 The resin film used for the interlayer film may be a lamination which has a plasticized polyvinyl butyral resin film at 
least for the outmost resin film. It is sufficient to have the plasticized polyvinyl butyral resin at least on one skie. but it is 
preferable to have it on both sides for a greater effect. 

The resin film described above is superior in terms of the basic properties required of laminated glass including 
weather resistance, resistance against piercing, the ability to prevent the scattering of glass fragments and transparency 

35 It is particularly superior in resistance against piercing. K is also superior in features with regard to handling such as 
lamination processability and anti-blocking properties. 

The average degree of polymerization of the polyvinyl butyral resin used in the resin film described above shoukJ 
preferably be 500-5,000. If the average degree of polymerization is less than 500, then the rigidity of sakj resin film 
decreases signif kantly, resulting in a reduction in the piercing resistance of the laminated glass. On the other hand, if 

40 the average degree of polymerization exceeds 5,000, then the forntability deteriorate. The amount of the remaining 
acetyl group in the polyvinyl butyral resin should preferably be 30 nfK>l% or less. If the amount of the remaining acetyl 
group exceeds 30 mol%, then the reactivity of the atiehyde in the manufacturing process of the resin is reduced and it 
may not be possible to obtain a resin with the target composition. 

In general, the average degree of butyralization of the polyvinyl butyral resin used for the resin film described above 

45 shouM preferably be 40-75 mol %. If the average degree of butyralization of the resin is less than 40 mol%, then com- 
patibility with the ptasticizer deteriorates, making it harder to mix in the sufficient anDount of plasticizer necessary for 
adequate piercing resistance. On the other hand, it requires a long reaction time to obtain a resin with an average degree 
of butyralization over 75 mol%, and it is not preferable to do this from a process engineering point of view. 

The mutti-layer resin film used for the interlayer film may be a lamination comprising at least two plasticized polyvinyl 

so butyral resin films and the difference in the plasticizer content in the adjacent resin films is 5 weight parts to 50 weight 
parts for 100 weight parts of the resin which makes up each resin film. 

The difference in the plasticizer content in the adjacent resin film described above nrtust be in tiie range of 5 weight 
parts to 50 weight parts for 100 weight parts of the resin which makes up each film. If the difference in the plasticizer 
content is less than 5 weight parts, then the visco -elastic characteristics become similar between the adjacent resin 

55 films and less striking energy is absorbed in the interface, making it impossible to achieve superior piercing resistance. 
On the other hand, the plasticizer content of each resin film shouM preferably be 20-70 weight parts. If the plasticizer 
content is less than 20 weight parts, then ssM resin film becomes exceedingly highly synthesized, resulting in a reduction 
in tiie piercing resistance of the laminated glass. On the other hand, if the ptasticizer content exceeds 70 weight parts. 



then the plasticizer oozee out and affects adhesion of the laminated glass and such. Therefore, the difference in the 
piasticizer content in the adjacent resin f ilm^rtust be 50 weight parts or less. 

For the plastidzer used in the interlajj^Mi for laminated glass and for the plasticizer obtain the plasticized 
polyvinyl butyral resin, organic plasticizers including monobasic add esters and polybasic aSo esters and phosphoric 
5 acid type plasticizers including organic phosphoric acid types and organic phosphorus add types are used. 

The resin film used for the Interlayer film may be a lamination comprising at least one layer of a resin film with a 
glass transition temperature of IS^'C or lower. 

The resin film described above is superior in terms of sound insulation, which is one of the highly value-added 
features demanded of laminated glass in recent years. 
10 The glass transition temperature (Tg) of the resin film described above must be 1 5^C or lower, and a more preferable 
range of Tg is -20*'C to 1 S^'C. If the Tg of the resin film exceeds 1 S^'C, then sufficient sound insulation cannot be obtained. 
It is not preferable if the Tg is lower than -ZO^'C because then suffident sound insulation cannot be obtained over a wide 
temperature range. 

These resin films can contain, or have on the surface, various additives induding ultraviolet light absorbents, anti- 

75 oxidants and adhesive power control agents. 

An example of the method of manufacturing the interlayer film for laminated glass of the present invention conprises 
forming each resin film separately, stacking these resin films and unifying them by applying heat and pressure, and then 
forming the embossment on the surface, and another example comprises using the multi-layer extrusion method to form 
and laminate the resin films as one unit, and then forming the embossment on the surface. 

20 For manufacturing the laminated glass using the interlayer film thus obtained, a conventional method of manufac- 
turing laminated glass is adopted. For example, the interlayer film described above is sandwiched between two trans- 
parent inorganic glass plates or organic glass plates such as polymethyl methacrytate plates or polycartx)nate plates 
with a high rigidity, the resulting sandwich is put into a rubber bag and the preliminary pressure adhesion is conducted 
at approximately 70-1 lO^'C with decompression by means of suction, and then using an autoclave, or using a press 

25 molding machine, the full scale pressure adhesion is conducted at approximately 120 -150*C with a pressure of 10-15 
kg/cnrt2. 

The distortion of images seen through the laminated glass due to minute disruptions on the interface between each 
resin layer which occur in multi-layer interlayer films for laminated glass, i.e. the so-called optical distortion phenomenon, 
has a significant congelation with the roughness of the embossment formed on the interlayer film. In particular, tiie rela- 

30 tively thin multi-layer interlayer film of Claim 1 of the present invention, with a film thickness of the outmost resin film of 
45 micrometers to less than 200 micrometers, has the interface between each resin film layer dose to the surfece of the 
interlayer film, and therefore disruption of the interface tends to occur when forming the embossment on the surface. A 
similar statement can be made for the multi-layer interlayer film of Claim 2 of the present invention, with a film thickness 
of the outmost resin film of 200 micrometers to less than 720 micrometers. 

35 In the present invention, the roughness of tiie embossment formed on at least one side of said interlayer film is 
limited to tiie range of 20-40 micrometers in Claim 1 and to tiie range of 20-50 miaometers in Claim 2 and therefore 
the disruptions on tiie interface between eadi resin film layer which used to occur when tiie embossment was formed 
on the surface of the interlayer film do not occur anymore and the interface is uniform. Therefore, when laminated glass 
is manufactured using this interlayer film, optical distortion does not occur. Also, the blocking between the interlayer films 

40 can be prevented, and good results can be obtained regarding workability and deaeration. By spedfying the material of 
the multi-layer resin film it is possible to obtain laminated glass with superior sound insulation in addition to prevention 
of the optical distortion and the blocking between the interlayer films as well as improvements in workability and deaer- 
ation. 

45 Expmplfig 

Examples and Comparative exanrples of the present invention are shown below and further details of the present 
invention are described. The present invention is not limited to these examples. 

For tiie glass transition temperature of the interlayer film, a visco-elastic spectrometer was used to measure the 
50 visco-elastictty over a wide temperature range at a frequency of 1 0 Hz, and the glass transition temperature was defined 
as the temperature where the loss tangent, tan 5 , which is a ratio G"yG' of the storage elastic modulus G* and tiie loss 
elastic nrvxiulus G**, was at its maximum. The interlayer films for laminated glass obtained in Examples and Comparative 
Examples were tested for their blocking properties, and laminated glass prepared by using them was tested for the 
deaeration and optical distortion. The evaluation methods are shown below. 

55 

[Evaluation method of the blocking properties] 

The obtained interlayer film for laminated glass was cut into two rectangular pieces with the dimensions of 10 mm 
X 25 mm and tiie pieces were stacked together. The stack was loaded with a 2 kg weight and let stand for 25 hours, and 



45 



the 1 80 degree peel -off force (an average of n samples with n « 3) was measured using a tensile tester. The larger the 
measured value, the larger the adhesoMgrength. and therefore the worse the anti-bloclg|uroperties. 



lesj^p^ength. and therefore the worse the anti-bloc|^|^c 



[Evaluation method of the deaeration and optical distortion] 

5 

The evaluation of the deaeration and optical distortion were conducted visually. 
[Evaluation method of the noise insulation properties] 

10 The obtained laminated glass was cut into sample pieces. The sample pieces were agitated in a vibrator f G21- 
0050" from Shinkensha Co., Ltd.). The obtained signals of vibration properties of the sample pieces were amplified by 
a mechanical impedance amplifier fXG-SI " from Rion, Ltd.) and analyzed by a FFT analyzer (TFT spectrum analyzer 
HP 3582A" from Yokogawa-Hewlett-Packard. Ltd.). 

Graphs which show relations between noise frequency and noise transmission toss at 20*^0 were drawn from a ratio 

75 of a loss factor obtained by the above analysis with the resonance frequency with glass. Then, the minimum transmission 
toss (TL) was calculated for evaluation of the noise insulation properties of the obtained laminated glass. 

(Example 1) 

20 [Preparation of each resin film] 

1 00 weight parts of polyvinyl butyral resin (PVB resin: degree of polymerization: 1 .700. amount of remaining acetyl 
group: 1 mol% and degree of butyralization: 66 mol%) and 40 weight parts of triethylene glycol di-2-ethy1 butyrate. for 
the plasticizer. were mixed and thoroughly melted and kneaded using a mixing roll, followed by press molding using a 
25 press molding machine, to obtain a resin film with an average film thickness of 0.13 mm. The obtained resin film was 
designated as resin film A (film thickness 0.13 mm). 

1 00 weight parts of vinyl chloride-type resin (PVC resin: copolymer of vinyl chloride-ethyiene -glycidyl methacrylate) 
and 40 weight parts of di -2-ethylhexyl phthalate. for the plasticizer. were mixed and thoroughly melted and kneaded 
using a mixing roll, followed by press nfX)lding using a press molding machine, to obtain a resin film with an average film 
30 thickness of 0.12 mm. The obtained resin film was designated as resin fOm B (film thickness 0.1 2 mm). 

[Preparation of the interlayer film for laminated glass] 

Resin film A (film thickness 0. 13 mm) and resin film B (film thickness 0.12 mm) described above were used to make 
35 a stack of resin film A (film thickness 0.13 mm)/resin film B (film thickness 0.12 mm)/resin film A (film thickness 0.13 
mm), in this order, for a total of 3 layers (total film thickness 0.38 mm) and heated pressure adhesion was conducted 
using a press molding machine to obtain a multi-layer interlayer film. The emboss-roll method was used to form enftx>ss- 
ment on the surface of the obtained interlayer film to prepare the interlayer film for laminated glass. The roughness of 
the embossment obtained interlayer film, measured by using tracing surface roughness meters (Surfcom E-RM-S09A. 
40 E-RM-S02Aand E-MD-S39A from Tokyo Seimitsu Co., Ltd.). was 30 micrometers. For the blocking properties, the meas- 
ured adhesive strength was 85 g/cm, which was low. This indicated that the anti-blocking properties were good and 
hence workability was superior. 



[Preparation of the laminated glass] 



The interlayer film for laminated glass desaibed above was sandwiched between transparent float glass plates 
(height 30 cm x wklth 30 cm x thickness 3 mm), the resulting sandwich was put into a rubber bag. and deaeration was 
conducted for 20 minutes in a 20 torr vacuum. In this deaerated state, it was then transferred to an oven and vacuum- 
pressed at 90^C for 30 minutes. After completing this preliminary pressure adhesion process, full-scale pressure adhe- 
so sion was conducted on the laminated glass using an air -type autoclave at 135^C for 20 minutes with a pressure of 12 
kg to prepare the laminated glass. The laminated glass thus obtained was evaluated for the deaeration and optical 
distortion. The result was good for both items: i.e. the deaeration was superior and no optical distortion occurred. 



55 



(Example 2) 

[Preparation of each resin film] 



The average film thickness of resin film A (film thickness 0.13 mm) in Example 1 was changed to 0. 1 9 mm to prepare 
resin film A (film thickness 0.19 mm). 100 weight parts of polyurethane resin (PU resin: copolymer of 4,4-diisocyanate- 



dicyclohexylmethane and polytetramethylene glycol) was thoroughly meKed and kneaded using a mixing roll, followed 
by press molding using a press molding raM^ne. to obtain a resin f flm with an average f ilm J|jgmess of 0. 38 mm. The 
obtained resin film was designated as i^^V^^ C (film thickness 0.38 mm). 

5 [Preparation of the interlayer film for laminated glass] 

Resin film A (film thickness 0.1 9 mm) and resin film C (film thickness 0.38 mm) described above were used to make 
a stack of resin film A (film thickness 0.19 mm)/resin film C (film thickness 0.38 mm)/resin film A (film thickness 0.19 
mm), in this order, for a total of 3 layers (total film thickness 0.76 mm) and the rest of the process was conducted in the 
10 same manner as in Example 1 to obtain the interlayer film for laminated glass. The roughness of the embossment of 
the obtained interlayer film, measured in the same manner as in Example 1. was 38 micrometers. For the blocking 
properties, the measured adhesive strength was 80 g/cm. which was low. This indicated that the anti-blocking properties 
were good and hence workability was superior. 

75 [Preparation of the laminated glass] 

The laminated glass was prepared in the same manner as in Exanrple 1. The laminated glass thus obtained was 
evaluated for the deaeration and optical distortion. The result was good for both items: i.e. the deaeration was superior 
and no optical distortion occurred. 

20 

(Example 3) 

[Preparation of each resin film] 

25 Theaveragefilmthicknessof resinfilm A(filmthickness0.13mm)inExample 1 was changed to 0.1 9 mm to prepare 
resin film A (film thickness 0.19 mm). Also, the average film thickness of resin film B (fOm thickness 0.12 mm) was 
changed to 0.19 mm to prepare resin film B (film thickness 0.19 mm). 



30 



45 



[Preparation of the interlayer film for laminated glass] 



Resin film A (film thickness 0.19 mm) and resin film B (film thickness 0.19 mm) desaibed above were used to make 
a stack of resin film A (film thickness25 0.19 mm)/resin film B (film thickness 0.19 mm) for a total of 2 layers (total film 
thickness 0.38 mm) and the rest of the process was conducted in the same manner as in Example 1 to obtain the inter 
layer film for laminated glass. The roughness of the embossment of the obtained interlayer film, measured in the same 
35 manner as in Example 1, was 35 micrometers. For the blocking properties, the measured adhesive strength was 80 
g/cm, which was low. This indicated that the anti-blocking properties were good and hence workability was superior. 

[Preparation of the laminated glass] 

40 The laminated glass was prepared in the same manner as in Example 1 . The laminated glass thus obtained was 
evaluated for the deaeration and optical distortion. The result was good for both iten^: i.e. the deaeration was superior 
and no optical distortion occurred. 



(Example 4) 

[Preparation of each resin f am] 



The average film thickness of resin film A (film thickness 0.13 mm) in Exanpte 1 was changed to 0.09 mm to prepare 
resin film A (film thidciess 0.09 mm). Also, the average film thickness of resin fOm B (film thickness 0.12 mm) was 
50 changed to 0.20 mm to prepare resin f flm B (film thickness 0.20 mm). 

[Preparation of the interlayer film for laminated glass] 

Resin f flm A (film thickness 0.09 mm) and resin film B (film thickness 0.20 mm) desaibed above were used to make 
55 a stack of resin film A (film thickness 0.09 mm)Aesin film B (film thickness 0.20 mm)/resin film A (film thickness 0. 09 
mm), in this order, for a total of 3 layers (total film thickness 0.38 mm) and the rest of the process was conducted in the 
same manner as in Example 1 to obtain the int^layer film for laminated glass. The roughness of the embossment of 
the obtained interlayer film, measured in the same manner as in Example 1, was 25 micrometers. For the blocking 



prcjperties, the measured adhesive strength was 90 g/cm, which was low. This indicated that the anti-blocking properties 
were good and hence workability wa^j^rior. 

[Preparation of the laminated glass] 

5 

The laminated glass was prepared in the same manner as in Example 1. The laminated glass thus obtained was 
evaluated for the deaeration and optical distortion. The result was good for both ttBws: i.e. the deaeration was superior 
and no optical distortion occurred. 

10 (Example 5) 

[Preparation of each resin film] 

The average film thickness of resin film A (film thickness 0.13 mm) in Example 1 was changed to 0.05 mm to prepare 
15 resin film A (film thickness 0.05 mm). Also, the average film thickness of resin film B (film thickness 0.12 mm) was 
changed to 0.09 mm to prepare resin film B (film thickness 0.09 mm). The average film thickness of resin film C (film 
thickness 0.38 mm) in Example 2 was changed to 0.19 mm to prepare resin film C (film thickness 0.19 mm). 

[Preparation of the interlayer film for laminated glass] 

20 

Resin film A (film thickness 0.05 mm), resin film B (film thid^ess 0.09 mm) and resin film C (film thickness 0.19 
mm) described above were used to make a stack of resin film A (film thickness 0.05 mm)/resin film C (film thickness 
0.19 mm)/resin film A (film thickness 0.05 mm)/resin film B (film thickness 0.09 mm) for a total of 4 layers (total film 
thickness 0.38 mm) and the rest of the process was conducted in the same manner as in Example 1 to obtain the 
25 interlayer film for laminated glass. The roughness of the embossment of the obtained interlayer film, measured in the 
same manner as in Example 1. was 22 micrometers. For the blocking properties, the measured adhesive strength was 
95 g/cm, which was low. This indicated that the anti-blocking properties were good and hence workability was superior. 

[Preparation of the laminated glass] 

30 

The laminated glass was prepared in the same manner as in Example 1 . The laminated glass thus obtained was 
evaluated for the deaeration and optical distortion. The result was good for both items: i.e. the deaeration was superior 
and no optical distortion occurred. 

35 (Comparative Example 1) 

[Preparation of each resin film and preparation of the interlayer film for laminated glass] 

The interlayer film for laminated glass was obtained in the same manner as in Example 1 except for the fact that 
40 the roughness of the embossment, which was 30 micrometers in Example 1 , was changed to 43 micrometers. For the 
blocking properties of the obtained interlayer film, the measured adhesive strength was 80 g/cm, which was low. This 
indicated that the anti-blocking properties were good and hence workability was superior. 

[Preparation of the laminated glass] 

45 

The laminated glass was prepared in the same manner as in Example 1 . The laminated glass thus obtained was 
evaluated for the deaeration and optical distortion. Although the deaeration was superior, optical distortion occun^ed and 
therefore the result was poor. 

50 (Comparative Example 2) 

[Preparation of each resin film and preparation of the interlayer film for laminated glass] 

The interlayer film for laminated glass was obtained in the same manner as in Exarrple 1 except for the fact that 
55 the roughness of the embossment, which was 30 micrometers in Example 1 , was changed to 22 micrometers. For the 
blocking properties of the obtained interlayer film, the measured adhesive strength was 170 g/cm, which was high. This 
indicated that the anti-blocking properties were poor and hence workability was inferior. 



[Preparation of the laminated glass] 

The laminated glass was prepared i^|||^me manner as in Example 1 . The laminat ss thus obtained was 
evaluated for the deaeration and optical distortion. As a result, transparency was insufficient and the deaeration was 
defective. On the other hand, optical distortion did not occur. 

(Conrparative Exanple 3) 

[Preparation of each resin film] 

The average film thickness of resin film A (film thickness 0.1 3 mm) in Example 1 was changed to 0.04 mm to prepare 
resin film A (film thickness 0.04 mm). Also, the average film thickness of resin film B (film thickness 0.12 mm) was 
changed to 0.30 mm to prepare resin film B (film thickness 0.30 mm). 

[Preparation of the interlayer film for laminated glass] 

Resin film A (film thickness 0.04 mm) and resin film B (film thickness 0.30 mm) described above were used to make 
a stack of resin film A (film thickness 0.04 mm)/resin film B (film thickness 0.30 mm)/resin film A (film thickness 0.04 
mm), in this order, for a total of 3 layers (total film thickness 0.38 mm) and the rest of the process was conducted in the 
same manner as in Example 1 to obtain the interlayer film for laminated glass. The roughness of the embossment of 
the obtained interlayer film, measured in the same manner as in Example 1. was 35 micrometers. For the blocking 
properties, the measured adhesive strength was 80 g/cm. which was low. This indicated that the anti-blocking properties 
were good and hence workability was superior. 

[Preparation of the laminated glass] 

The laminated glass was prepared in the same manner as in Example 1. The laminated glass thus obtained was 
evaluated for the deaeration and optical distortion. Although the deaeration was superior, optical distortion occupied and 
therefore the result was poor. 



The results of Examples 1-5 and Comparative Examples 1-3 are summarized in Tatile 1 . 



Table 1 





Exanples 


Comparative ex) 


amples 




1 


2 


3 


4 


5 


1 


2 


3 


Resin film 


A 


Type 


PVB 


PVB 


PVB 


PVB 


PVB 


PVB 


PVB 


PVB 


RImthickness 
(mm) 


0.13 


0.19 


0.19 


0.09 


0.05 


0.13 


0.13 


0.04 


B 


Type 


PVC 




PVC 


PVC 


PVC 


PVC 


PVC 


PVC 


RImthickness 
(mm) 


0.12 




0.19 


0.20 


0.09 


0.12 


0.12 


0.30 


C 


Type 




PU 






PU 








RImthickness 
(mm) 




0.38 






0.19 








Interlayerfilm 


Lamination config- 
uration 


ABA 


ACA 


AB 


ABA 


ACAB 


ABA 


ABA 


ABA 


Number of layers 


3 


3 


2 


3 


4 


3 


3 


3 


Total film thickness 
(mm) 


0.38 


0.76 


0.38 


0.38 


0.38 


0.38 


0.38 


0.38 


Roughness of the 
embossment ((un) 


30 


38 


35 


25 


22 


43 


18 


35 


Blocking properties 
(g/cm) 


85 


80 


80 


90 


95 


80 


170 


80 


Laminated glass 


Deaeration 


Good 


Good 


Good 


Good 


Good 


Good 


Poor 


Good 


Optical distortion 


Good 


Good 


Good 


Good 


Good 


Poor 


Good 


Poor 


Total assessment 


O 


O 


O 


O 


O 


X 


X 


X 



(Example 6) 

40 

[Preparation of each resin f Om] 

100 weight parts of polyvinyl butyral resin (PVB resin: degree of polymerization: 1,700, amount of remaining acetyl 
group: 1 mol% and degree of butyralization: 66 mol%) and 40 weight parts of triethyl^e glycol di-2-ethyl butyrate, for 
45 the ptasticizer, were mixed and thoroughly melted and kneaded using a mixing roll, followed by press molding using a 
press molding machine, to obtain a resin film with an average film thickness of 0.32 mm. The obtained resin film was 
designated as resin film D (film thickness 0.32 mm). 

1 00 weight parts of vinyl chloride-type resin (PVC resin: copolymer of vinyl chloride-etfiytene -glycidyl methacrylate) 
and 40 weight parts of di -2-ethylhexyl phthalate, for the plastidzer, were mixed and thoroughly melted and kneaded 
so using a mixing roll, followed by press molding using a press molding machine, to obtain a resin film with an average film 
thickness of 0.12 mm. The obtained resin film was designated as resin fQm E (film thickness 0.12 mm). 

[Preparation of the interlayer film for laminated glass] 

55 Resin f ilm D (fQm thickness 0.32 mm) and resin film E (film thickness 0.12 mm) described above were used to make 
a stack of resin film D (film thickness 0.32 mm)/resin film E (fflm thictaiess 0.12 mm)/resin film D (film thickness 0.32 
mm), in this order, for a total of 3 layers (total film thickness 0.76 mm) and the rest of the process was conducted in the 
same manner as in Example 1 to obtain the interlayer film for laminated glass. The roughness of the embossment of 
the obtained interlayer film, measured in the same manner as in Example 1, was 30 micrometers. For the blocking 



properties, the measured adhesive strength was 84 g/cm, which was low. This irxiicated that the anti-blocking properties 
were good and hence workability was si^jjjp. 

[Preparation of the laminated glass] 

5 

The laminated glass was prepared in the same manner as in Example 1 . The laminated glass thus obtained was 
evaluated for the deaeration and optical distortion. The result was good for both items: i.e. the deaeration was superior 
and no optica) distortion occurred. 

10 (Example 7) 

[Preparation of each resin film] 

The average film thickness of resin film D (film thickness 0.32 mm) in Example 6 was changed to 0.71 mm to prepare 
75 resin film D (film thickness 0.71 mm). 100 weight parts of polyurethane resin (PU resin: copolymer of 4,4-diisocyanate- 
dicyclohexylmethane and polytetramethylene glycol) was thoroughly melted and kneaded using a mixing roll, followed 
by press molding using a press molding machine, to obtain a resin film with an average film thickness of 0.10 mm. The 
obtained resin film v^s designated as resin film F (film thickness 0.10 mm). 

20 [Preparation of the interlayer film for laminated glass] 

Resin film D (film thickness 0.71 mm) and resin film F (film thickness 0.1 0 mm) described above were used to make 
a stack of resin film D (film thickness 0.71 mm)/resin film F (film thickness 0.10 mm)/resin film D (film thickness. 0.71 
mm), in this order, for a total of 3 layers (total film thickness 1 .52 mm) and the rest of the process was conducted in the 
25 same manner as in Example 1 to obtain the interlayer film for laminated glass. The roughness of the embossment of 
the obtained interlayer film, measured in the same manner as in Example 1, was 48 micrometers. For the blocking 
properties, the measured adhesive strength was 65 g/cm, which was low. This indicated that the anti-blocking properties 
were good and hence workability was superior. 

30 [Preparation of the laminated glass] 

The laminated glass was prepared in the same manner as in Exanple 1. The laminated glass thus obtained was 
evaluated for the deaeration and optical distortion. The result was good for both items: i.e. the deaeration was superior 
and no optical distortion occurred. 

35 

(Example 8) 

[Preparation of each resin film] 

40 The average film thickness of resin film D (film thickness 0.32 mm) in Example 6 was changed to 0.38 mm to prepare 
resin film D (film thickness 0.38 mm). Also, the average film thickness of resin film E (film thickness 0.12 mm) was 
changed to 0.38 mm to prepare r^in f Dm E (film thickness 0.38 mm). 

[Preparation of the interlayer film for laminated glass] 

45 

Resin film D (film thickness 0.38 mm) and resin film E (film thickness 0.38 mm) described above were used to make 
a stack of resin film D (film thickness 0.38 mm)/resin film E (film thickness 0.38 mm) for a total of 2 layers (total film 
thickness 0.76 mm) and the rest of the process was conducted in the same manner as in Example 1 to obtain the 
interlayer film for laminated glass. The roughness of the embossment of the obtained interlayer film, measured in the 
50 same manner as in Example 1, was 45 micrometers. For the blocking properties, the measured adhesive strength was 
70 g/cm. which was low. This indicated that the anti-blocking properties were good and hence workability was superior. 

[Preparation of. the laminated glass] 

55 The laminated glass was prepared in the same manner as in Exanple 1 . The laminated glass thus obtained was 
evaluated for the deaeration and optical distortion. The result was good for both Hems: i.e. the deaeration was superior 
and no optical distortion occun^ed. 



(Example 9) 

[Preparation of each resin film] ( 

5 The average film thickness of resin film D (film thickness 0.32 mm) in Example 6 was changed to 0.26 mm to prepare 
resin film D (film thickness 0.26 mm). Also, the average film thickness of resin film E (film thickness 0.12 mm) was 
changed to 0.24 mm to prepare resin film E (film thickness 0.24 mm). 

[Preparation of the interlayer film for laminated glass] 

10 

Resin film D (film thickness 0.26 mm) and resin film E (film thickness 0.24 mm) described above were used to make 
a stack of resin film D (film thickness 0.26 mm)/resin film E (film thickness 0.24 mm)/resin film D (film thickness 0.26 
mm), in this order, for a total of 3 layers (total film thickness 0.76 mm) and the rest of the process was conducted in the 
same manner as in Example 1 to obtain the interlayer film for laminated glass. The roughness of the embossment of 
15 the obtained interlayer film, measured in the same manner as in Example 1, was 25 micrometers. For the blocking 
properties, the measured adhesive strength was 90 g/cm. which was low. This indicated that the anti-blocking properties 
were good and hence workability was superior. 

[Preparation of the laminated glass] 

20 

The laminated glass was prepared in the same manner as in Example 1. The laminated glass thus obtained was 
evaluated for the deaeration and optical distortion. The result was good for both items: I.e. the deaeration was superior 
and no optical distortion occurred. 

25 (Example 10) 

[Preparation of each resin film] 

The average film thickness of resin film D (film thickness 0.32 mm) in Example 6 was changed to 0.20 mm to prepare 
30 resin film D (film thickness 0.20 mm). Also, the average film thickness of resin film E (film thickness 0.12 mm) was 
changed to 0.25 mm to prepare resin film E (film thickness 0.25 mm). The average film thickness of resin film F (film 
thickness 0.10 mm) in Example 7 was changed to 0.1 1 mm to prepare resin film F (film thickness 0.1 1 mm). 

[Preparation of the interlayer film for laminated glass] 

35 

Resin film D (film thickness 0.20 mm), resin film E (film thickness 0.25 mm) and resin film F (film thickness 0.1 1 
mm) described above were used to make a stack of resin film D (film thickness 0.20 nrun)/resin film F (film thickness 
0.11 mm)/resin film D (film thickness 0.20 mm)/resin film E (film thickness 0.25 mm) for a total of 4 layers (total film 
thickness 0.76 mm) and the rest of the process was corxJucted in the same manner as in Example 1 to obtain the 
40 interlayer film for laminated glass. The roughness of the embossment of the obtained interlayer film, measured in the 
same manner as in Example 1, was 22 micrometers. For the blocking properties, the measured adhesive strength was 
96 g/cm. which was low. This indicated that the anti-blocking properties were good and hence workability was superior. 

[Preparation of the laminated glass] 

45 

The laminated glass was prepared in the same manner as in Exanrple 1 . The laminated glass thus obtained was 
evaluated for the deaeration and optical distortion. The result was good for both items: i.e. the deaeration was superior 
ar»d no optical distortion occurred. 

50 (Comparative Example 4) 

[Preparation of each resin fDm and preparation of the interlayer film for laminated glass] 

The interlayer film for laminated glass was obtained in the same manner as in Example 6 except for the fact that 
55 the roughness of the embossment, which was 30 micrometers in Example 6, was changed to 53 micrometers. F r the 
blocking properties of the obtained interlayer film, the measured adhesive strength was 60 g/cm, which was low. This 
indicated that the anti-blocking properties were good and hence workability was superior. 



[Preparation of the laminated glass] 

The laminated glass was prepared i jfj^^me manner as in Example 1 . The laminat J^^U thus obtained was 
evaluated for the deaeration and optical distortion. Although the deaeration was superior, optical distortion occunred and 
therefore the result was poor. 



(Comparative Example 5) 

[Preparation of each resin film and preparation of the interlayer film for laminated glass] 

The interlayer film for laminated glass was obtained in the same manner as In Example 6 except for the fact that 
the roughness of the enrtessment, which was 30 micrometers in Example 6. was changed to 18 micrometers. For the 
blocking properties of the obtained interlayer film, the measured adhesive strength was 1 70 g/cm, which was high. This 
Indicated that the anti-blocking properties were poor and hence workability was inferior. 

[Preparation of the laminated glass] 



The laminated glass was prepared in the same manner as in Example 1. The laminated glass thus obtained was 
evaluated for the deaeration and optical distortion. As a result, the deaeration was defective. And. although optical 
20 distortion did not occur, transparency was insufficient 

The results of Examples 6-10 and Comparative Examples 4-5 are summarized in Table 2. 



Table 2 





Examples 


Comparative examples 




6 


7 


8 


9 


10 


4 


5 


Resin film 


D 


Type 


PVB 


PVB 


PVB 


PVB 


PVB 


PVB 


PVB 






RImthickness 
(mm) 


0.32 


0.71 


0.38 


0.26 


0.20 


0.32 


0.32 




E 


Type 


PVC 




PVC 


PVC 


PVC 


PVC 


PVC 






RImthickness 
(mm) 


0.12 




0.38 


0.24 


0.25 


0.12 


0.12 




F 


Type 




PU 






PU 










RImthickness 
(mm) 




0.10 






0.11 






InterlE^er film 


Lamination config- 
uration 


DED 


DEF 


DE 


DED 


DFDE 


DED 


DED 




Number of layers 


3 


3 


2 


3 


4 


3 


3 




Total film thickness 
(mm) 


0.76 


1.52 


0.76 


0.76 


0.76 


0.76 


0.76 




Roughness of the 
embossment dim) 


30 


48 


45 


25 


22 


53 


18 




Blocking properties 
(g/cm) 


84 


65 


70 


90 


96 


60 


170 


Laminated glass 


Deaeration 


Good 


Good 


Good 


Good 


Good 


Good 


Poor 




Optical distortion 


Good 


Good 


Good 


Good 


Good 


Poor 


Good 


Total assessment 


O 


O 


O 


O 


O 


X 


X 



U / tU OHO Ml 



(Example 11) 

[Preparation of each resin f flm] 

5 1 00 weight parts of polyvinyl acetal resin (cartx)n number of acetal group: 6. degree of polymerization : 1 ,700. anrwunt 
of remaining acetyl group: 0.9 mol% and degree of acetalization: 65 mol%) and 40 weight parts of triethylene glycol di- 
2-6thyl butyrate. for the plasticizer, were mixed and thoroughly melted and kneaded using a mixing roll, followed by press 
molding using a press molding machine, to obtain a resin film with an average film thickness of 0.12 mm. The obtained 
resin film was designated as resin film G (film thickness 0.12 mm). 

10 1 00 weight parts of polyvinyl butyral resin (PVB resin: degree of polymerization: 1 .700, amount of remaining acetyl 
group: 0.9 mol% and degree of butyralization: 66 mol%) and 40 weight parts of triethylene glycol di-2-ethyl butyrate, for 
the plasticizer. were mixed and thoroughly melted and kneaded using a mixing roll, followed by press molding using a 
press molding machine, to obtain a resin film with an average film tiiickness of 0.13 mm. The obtained resin film was 
designated as resin film H (film thickness 0.13 mm). 

75 

[Preparation of the interlayer film for laminated glass] 

Resin film G (film thickness 0. 1 2 mm) and resin film H (film thickness 0.1 3 mm) described above were used to make 
a stack of resin film resin film H (film thickness 0.13 mm)/G (film thickness 0.12 mm)/resin film H (film thickness 0.13 
20 mm), in tiiis order, for a total of 3 layers (total film thickness 0.38 mm) and the rest of the process was conducted in tiie 
same manner as in Example 1 to obtain the interlayer film for laminated glass. The roughness of the embossment of 
the obtained interlayer film, measured in the same manner as in Example 1. was 31 micrometers. For tiie blocking 
properties, the measured adhesive strength was 83 g/cm. which was low. This indicated that the anti-blocking properties 
were good and hence workability was superior. 

25 

[Preparation of the laminated glass] 

The laminated glass was prepared in tiie same manner as in Example 1. The laminated glass thus obtained was 
evaluated for the deaeration and optical distortion. The result was good for both items: i.e. the deaeration was superior 
30 and no optical distortion occured. 

(Example 12) 

[Preparation of each resin film] 

35 

1 00 weight parts of polyvinyl acetal resin (cart>on number of acetal group: 8. degree of polymerization : 1 ,700, anfx)unt 
of remaining acetyl group: 0.9 mol% and degree of acetalization 63 nrK>l%) and 40 weight parts of triethylene glycol di- 
2*ethyl butyrate, for the plasticizer, were mixed and tiioroughly melted and kneaded using a mixing roll , followed by press 
molding using a press molding machine, to obtain a resin film with an average film thickness of 0.38 mm. The obtained 

40 resin film was designated as resin film G (film thickness 0.38 mm). 

1 00 weight parts of polyvinyl acetal resin (cartx)n number of acetal group: 3, degree of polymerization: 1 .700, anfX)unt 
of remaining acetyl group: 0.9 nx)l% and degree of acetalization 66: mol%) and 40 weight parts of triethylene glycol di* 
2-ethyl butyrate. for the plasticizer, were mixed and thoroughly melted and kneaded using a nnixing roll , followed by press 
molding using a press molding machine, to obtain a resin film with an average film thickness of 0.19 mm. The obtained 

45 resin film was designated as resin film H (film thickness 0.19 mm). 

[Preparation of the interlayer film for lanvnated glass] 

Resin film G (film thickness 0.38 mm) and resin film H (film thickness 0. 1 9 mm) described above were used to make 
so a stack of resin film H (film thickness 0.19 mm)yiresin film G (film thickness 0.38 mm)/resin film H (film thickness 0.19 
mm), in tiiis order, for a total of 3 layers (total film thickness 0.76 mm) and the rest of the process was conducted in the 
same manner as in Example 1 to obtain the interlayer film for laminated glass. The roughness of the embossment of 
the detained interlayer film, measured in the same manner as in Exanrple 1. was 39 miaometers. For tiie blocking 
properties, the measured adhesive strength was 81 g/cm. which was low. This indicated that the anti-blocking properties 
55 were good and hence workability was superior. 
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[Preparation of the laminated glass] 

The laminated glass was prepared ir^j^fLme manner as in Example 1. The laminatJ^PU thus obtained was 
evaluated for the deaeration and optical distortion. The result was good for both items: i.e. the deaeration was superior 
and no optical distortion occurred. 



(Example 13) 

[Preparation of each resin film] 



100 weight parts of polyvinyl acetal resin (cartx)n number of acetal group: 10. degree of polymerization: 1,700, 
amount of remaining acetyl group: 0.9 mol% and degree of acetalization: 60 mol%) and 40 weight parts of triethylene 
glycol di-2-ethyl butyrate. for the ptasticizer. were mixed and thoroughly melted and kneaded using a mixing roll, followed 
by press molding using a press molding machine, to obtain a resin film with an average film thickness of 0.12 mm. The 
obtained resin film was designated as resin film G (film thickness 0.12 mm). 

100 weight parts of polyvinyl txityral resin (PVB resin: degree of polymerization: 1 ,700. amount of remaining acetyl 
group: 0.9 mol% and degree of butyralization: 66 nrx>t%) and 40 weight parts of triethylene glycol di-2-ethyl butyrate, for 
the ptasticizer, were mixed and thoroughly melted and kneaded using a mixing roll, followed k>y press molding using a 
press molding machine, to obtain a resin film with an average film thickness of 0.05 mm. The obtained resin film was 
designat d as resin film H (film thickness 0.05 mm). 

[Preparation of the interlayer film for laminated glass] 

Resin film G (film thickness 0.1 2 mm) and resin film H (film thickness 0.05 mm) described above were used to make 
a stack of resin film resin film H (film thickness 0.05 mm)/re8in film G (film thickness 0. 1 2 mm)/resin film H (film thickness 
0.05 mm)/resin film G (film thickness 0.12 mm)/resin film H (film thickness 0.05 mm), in this order, for a total of 5 layers 
(total film thickness 0.39 mm) and the rest of the process was conducted in the same manner as in Example 1 to obtain 
the interlayer film for laminated glass. The roughness of the embossment of the obtained interlayer film, measured in 
the same manner as in Example 1 , was 21 micrometers. For the blocking properties, the measured adhesive strength 
was 98 g/cm. v^ich was low. This indicated that the anti -blocking properties were good and hence workability was 
superior. 



[Preparation of the laminated glass] 



The laminated glass was prepared in the same manner as in Example 1. The laminated glass thus obtained was 
evaluated for the deaeration and optical distortion. The result was good for both items: i.e. the deaeration was superior 
and no optical distortion occurred. 



(Example 14) 



[Preparation of each resin film] 



1 00 weight parts of polyvinyl acetal resin (cartx)n number of acetal groip: 6, degree of polymerization: 1 ,700, amount 
of remaining acetyl group: 0.9 mol% and degree of acetalization: 65 mol%) and 40 weight parts of triethylene glycol di- 
2-ethyl butyrate, for the plastictzer, were mixed and thoroughly melted and kneaded using a mixing roll, followed by press 
molding using a press molding machine, to obtain a resin film with an average film thickness of 0.12 mm. The obtained 
resin film was designated as resin film G (fOm thickness 0.12 mm). 

100 weight parts of polyvinyl butyral resin (PVB resin: degree of polymerization: 1 ,700. amount of remaining acetyl 
group: 0.9 mol% and degree of butyralization: 66 mol%) and 40 weight parts of triethylene glycol di-2-ethyl butyrate, for 
the plasticizer, were mixed and thoroughly melted arvJ kneaded using a mixing roll, followed by press nrolding using a 
press molding machine, to obtain a resin film with an average film thickness of 0.32 mm. The obtained resin film was 
designated as resin film H (fOm thickness 0.32 nrtm). 



[Preparation of the interlayer film for laminated glass] 



Resin film G (film thickness 0.12 mm) and resin film H (film ttiickness 0.32 mm) described above were used to nnake 
a stack of resin film resin film H (film thickness 0.32 mm)Aesin film G (film tiiickness 0. 1 2 mm)/resin film H (film thickness 
0.32 mm), in this order, for a total of 3 layers (total fOm thickness 0.76 mm) and the rest of the process was conducted 
in the same manner as in Example 1 to obtain the interlayer film for laminated glass. The roughness of the embossment 



of the obtained interlayer film, mea&ured in the same manner as in Example 1 . was 35 miaometers. For the l)locking 
properties, the measured adhesive str vas 80 g/cm. which was low. This indicated tb^be anti-blocking properties 
wer good and hence workability was or. 

5 [Preparation of the laminated glass] 

The laminated glass was prepared in the same manner as in Example 1. The laminated glass thus obtained was 
evaluated for the deaeration and optical distortion. The result was good for both items: i.e. the deaeration was superior 
and no optical distortion occurred. 

10 

(Example 15) 

[Preparation of each resin film] 

IS 1 00 weight parts of polyvinyl acetal resin (cartx>n number of acetal group: 8, degree of polym^ization: 1 .700. amount 
of remaining acetyl group: 0.9 mol% and degree of acetalization: 63 mol%) and 40 weight parts of triethylene glycol di- 
2-ethy1 butyrate. for the plasticizer. were mixed and thoroughly melted and kneaded using a mixing roll, followed by press 
molding using a press molding machine, to obtain a resin film with an average film thickness of 0.1 0 mm. The obtained 
resin film was designated as resin film G (film thickness 0.10 mm). 

20 1 00 weight parts of polyvinyl acetal resin (cartx)n nuni>er of acetal group: 3. degree of polymerization: 1 ,700. amount 
of remaining acetyl group: 0.9 mol% and degree of acetalization: 66 mol%) and 40 weight parts of triethylene glycol di- 
2-6thy1 butyrate. for the plasticizer. were mixed and thoroughly melted and kneaded using a mixing roll, followed by press 
molding using a press molding machine, to ot>tain a resin film with an average film thickness of 0.71 mm. The obtained 
resin film was designated as resin film H (film thickness 0.71 mm). 

25 

[Preparation of the interlayer film for laminated glass] 

Resin film G (film thickness 0.10 mm) and resin film H (film thickness 0.71 mm) described above were used to make 
a stack of resin film resin film H (film thickness 0.71 mm)/resin film G (film thickness 0.10 mm)/resin film H (film thickness 
30 0.71 mm), in this order, for a total of 3 layers (total film thickness 1 .52 mm) and the rest of the process was conducted 
in the same manner as in Example 1 to obtain the interlayer film for laminated glass. The roughness of the embossment 
of the obtained interlayer film, measured in the same manner as in Example 1. was 49 micrometers. For the blocking 
properties, the measured adhesive strength was 65 g/cm. which was low. This indicated that the anti-blocking properties 
were good and hence workability was superior. 

35 

[Preparation of the laminated glass] 

The laminated glass was prepared in the same manner as in Example 1. The laminated glass thus obtained was 
evaluated for the deaeration and optical distortion. The result was good for both items: i.e. the deaeration was superior 
40 and no optical distortion occurred. 

(Example 16) 

[Preparation of each resin film] 

45 

100 weight parts of polyvinyl acetal resin (cartx)n number of acetal group: 10. degree of polymerization: 1,700, 
amount of remaining acetyl groip: 0.9 mot% and degree of acetalization: 60 mol%) and 40 weight parts of triethylene 
glycol di-2*ethyl butyrate. for the plasticizer, were mixed and thoroughly melted and kneaded using a mixing roll, followed 
by press nfx)lding using a press rTX)kiing machine, to obtain a resin film with an average film thickness of 0.34 mm. The 

50 obtained resin film was designated as resin film Q (film thickness 0.34 mm). 

100 weight parts of polyvinyl butyral resin (PVB resin: degree of polymerization: 1 ,700. amount of remaining acetyl 
group: 0.9 mot% and degree of butyralization: 66 nrx)l%) and 40 weight parts of triethylene glycol di-2-ethyl butyrate. for 
the plasticizer. were mixed and thoroughly melted and kneaded using a mixing roll, followed by press molding using a 
press molding machine, to obtain a resin film with an average film thickness of 0.21 mm. The obtained resin film was 

55 designated as resin film H (film thickness 0.21 mm). 



[Preparation of the interlayer film for laminated glass] 

Resin film G (film thickness 0.34 mm esin film H (film thickiess 0.21 mm) describ^^^ve were used to make 
a stack of resin film resin film H (f Om thickness 0.2 1 mm)/resin film Q (film thickness 0.34 mm)A'esin f Om H (film thickness 
0.21 mm), in this order, for a total of 3 layers (total film thickness 0.76 mm) and the rest of the process was conducted 
in the same manner as in Example 1 to obtain the interlayer film for laminated glass. The roughness of the embossment 
of the obtained interlayer film, measured in the same manner as in Example 1 , was 22 micrometers. For the blocking 
properties, the measured adhesive strength was 97 g/cm, which was low. This indicated that the anti-blocking properties 
were good and hence workability was superior. 

[Preparation of the laminated glass] 

The laminated glass was prepared in the same manner as in Example 1. The laminated glass thus obtained was 
evaluated for the deaeration and optical distortion. The result was good for both items: i.e. the deaeration was superior 
and no optical distortion occurred. 

The results of Examples 11-16 are summarized in Table 3. 



Table 3 





Examples 




11 


12 


13 


14 


15 


16 


Resin film 


G 


Number of cartx)ns in the acetal 
group 


6 


8 


10 


6 


8 


10 


Rim thickness (nvn) 


0.12 


0.38 


0.12 


0.12 


0.10 


0.34 


H 


Number of cariaons in the acetal 
group 


4 


3 


4 


4 


3 


4 


Rim thickness (mm) 


0.13 


0.19 


0.05 


0.32 


0.71 


0.21 


Interlayer film 
Laminated glass 


Lamination configuration 


HGH 


HGH 


HGHGH 


HGH 


HGH 


HGH 


Number of layers 


3 


3 


5 


3 


3 


3 


Total film thidoiess (mm) 


0.38 


0.76 


0.39 


0.76 


1.52 


0.76 


Roughness of the embossment dun) 


31 


39 


21 


35 


49 


22 


Blocking properties (g/cm) 


83 


81 


98 


80 


65 


97 


Deaeration 


Good 


Good 


Good 


Good 


Good 


Good 




Optical distortion 


Good 


Good 


Good 


Good 


Good 


Good 


Total assessment 


O 


O 


O 


O 


O 


O 



(Example 17) 

[Preparation of each resin film] 

1 00 weight parts of polyvinyl acetal resin (carbon number of acetal group: 4, degree of polymerization: 1 ,700. amount 
of remaining acetyl group: 12 mot% and degree of acetalization: 58 nx>l%) and 40 weight parts of triethylene glycol di- 
2-ethyl butyrate. for the plastictzer, were mixed and thoroughly meHed and Igieaded using a mixing roll, followed by press 
molding using a press nrx}lding machine, to obtain a resin film with an average film thickness of 0.12 mm. The obtained 
resin film was designated as resin film I (film thickness 0.12 mm). 

100 weight parts of polyvinyl acetal resin (carbon number of acetal group: 4, anwunt of remaining acetyl group: 1 
mol% and degree of acetalization : 66 vnol%) and 40 weight parts of triethylene glycol di-2-ethyl butyrate, for the plasticizer, 
were mixed and thoroughly melted and kneaded using a mixing roll, followed by press molding using a press molding 
machine, to obtain a resin fOm with an average film thickness of 0.13 mm. The obtained resin film was designated as 
resin film J (film thickness 0.13 mm). 
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[Preparation of the inter layer film lor lanntnated glass] 



! nr^fll^ resin film J (film thickness 0.13 mm) descr^^^Love 



10 



Resin film I (film thickness 0.12 nrvl^^ld resin film J (film thickness 0.13 mm) descri^^bove were used to make 
a stack of resin film J (film thickness 0.1 3 mm)/resin film I (film thickness 0.1 2 mm)/resin film J (film thickness 0.13 mm), 
in this order, for a total of 3 layers (total film thickness 0.38 mm) and the rest of the process was conducted in the same 
manner as in Example 1 to obtain the interlayer film for laminated glass. The roughness of the embossment of the 
obtained interlayer film, measured in the same manner as in Example 1 . was 30 micrometers. For the blocking properties, 
the measured adhesive strength was 86 g/cm. which was low. This indicated that the anti-blocking properties were good 
and henc workability was superior. 

[Preparation of the laminated glass] 



The laminated glass was prepared in the same manner as in Example 1 . The laminated glass thus obtained was 
evaluated for the deaeration, optical distortion and noise insulation. The result was good : i.e. the deaeration was superior, 
IS no optical distortion occurred and noise insulation was excellent. 

(Example 18) 

[Preparation of each resin film] 

20 

1 00 weight parts of poiyvinyl acetal resin (cart>on number of acetal goup: 6, degree of polymerization: 1 ,700, antount 
of remaining acetyl group: 8 mol% and degree of acetalization: 55 mol%) and 40 weight parts of triethylene glycol di-2- 
ethyl butyrate, for the plasticizer. were mixed and thoroughly melted and kneaded using a mixing roll, followed by press 
molding using a press molding machine, to obtain a resin film with an average film thickness of 0.38 mm. The obtained 

25 resin film was designated as resin film I (film thickness 0.38 mm). 

1 00 weight parts of polyvinyl acetal resin (cartx>n number of acetal group: 4, degree of polymerization: 1 ,700, remain- 
ing acetyl group 4 mol% and degree of acetalization: 64 mol%) and 40 weight parts of triethylene glycol di-2-ethyl butyrate. 
for the plasticizer, were mixed and thoroughly melted and kneaded using a mixing roll, followed by press molding using 
a press nrralding machine, to obtain a resin film with an average film thickness of 0.19 mm. The obtained resin film was 

30 designated as resin film J (film thickness 0.19 mm). 

[Preparation of the interlayer film for laminated glass] 

Resin film I (film thickness 0.38 mm) and resin film J (film thickness 0.19 mm) described above were used to make 
35 a stack of resin film J (film thickness 0.1 9 mm)/resin film I (film thickness 0.38 mm)/resin film J (film thickness 0.1 9 mm), 
in this order, for a total of 3 layers (total film thickness 0.76 mm) and the rest of the process was conducted in the same 
manner as in Example 1 to obtain the inter layer film for laminated glass. The roughness of the embossment of the 
obtained inter layer film, measured in the same manner as in Example 1 . was 38 micrometers. For the blocking properties, 
the measured adhesive strength was 81 g/cm, which was low. This indicated that the anti-t3locking properties were good 
40 and hence workability was superior. 

[Preparation of the laminated glass] 

The laminated glass was prepared in the same manner as in Exarrple 1 . The laminated glass thus obtained was 
45 evaluated for thedeaeration, optical distortion and noise insulation. The result was good: i.e. the deaeration was superior, 
no optical distortion occun^ed and noise insulation was excellent. 

(Example 19) 

50 [Preparation of each resin film] 

1 00 weight parts of polyvinyl acetal resin (cartx)n number of acetal group: 4. degree of polymerization: 1 ,700, amount 
of remaining acetyl group: 28 mot% and degree of acetalization: 50 nx>l%) and 40 weight parts of triethylene glycol di- 
2-ethyt butyrate, for the plasticizer. were mixed and ttioroughly melted and kneaded using a mixing roll, followed by press 
55 molding using a press molding machine, to obtain a resin film with an average film thickness of 0.12 mm. The obtained 
resin film was designated as resin film I (film tiiickness 0.12 mm). 

1 00 weight parts of polyvinyl acetal resin (cartx}n number of acetal group: 3, degree of polymerization: 1 ,700, remain- 
ing acetyl group 1 nx)l% and degree of acetalization: 67 rno\%) and 40 weight parts of triethylene glycol di-2-ethyl butyrate, 
for the plasticiser. were mixed and thoroughly melted and kneaded using a mixing roll, followed by press molding using 



a press molding marine; to obtain a resin film with an average film thickness of 0.05 mm. The obtained resin film was 
designated as resin film J (film thickness||||pnm). 

[Preparation of the interlayer film for laminated glass] 

5 

Resin film I (film thickness 0.1 2 mm) and resin film J (film thickness 0.05 nm) described above were used to make 
a stack of resin film J (film thickness 0.05 mm)/resin film I (film thickness 0.12 mm)/resin film J (film thickness 0.05 
mm)/resin film I (film thickness 0.12 mm)/resin film J (film thickness 0.05 mm), in this order, for a total of 5 layers (total 
film thickness 0.39 mm) and the rest of the process was conducted in the same manner as in Example 1 to obtain the 
10 interlayer film for laminated glass. The roughness of the embossment of the obtained interlayer film, measured in the 
same manner as in Example 1. was 22 micrometers. For the blocking properties, the measured adhesive strength was 
96 g/cm. which was low. This indicated that the anti -blocking properties were good and hence workability was superior. 

[Preparation of the laminated glass] 

15 

The laminated glass was prepared in the same manner as in Example 1 . The laminated glass thus obtained was 
evaluated for the deaeration. optical distortion and noise insulation. The result was good: i.e. the deaeration was superior, 
no optical distortion occurred and noise insulation was excellent. 

20 (Example 20) 

[Preparation of each resin film] 

Resin film I (film thickness 0.12 mm) in Example 17 was used without nrxxiificatlon. The average film thickness of 
25 resin film J (film thickness 0.13 mm) was changed to 0.32 mm to prepare resin film J (film thickness 0.32 mm). 

[Preparation of the Interlayer film for laminated glass] 

Resin film I (film thickness 0.12 mm) and resin film J (film thickness 0.32 mm) described above were used to make 
30 a stack of resin film J (film thickness 0.32 mm)/resin film I (film thickness 0. 1 2 mm)/resin film J (film thickness 0.32 mm), 
in this order, for a total of 3 layers (total film thickness 0.76 mm) and the rest of the process was conducted in the same 
manner as in Example 1 to obtain the inter layer film for laminated glass. TTie roughness of the embossment of the 
obtained interlayer film, measured in the same manner as in Example 1, was 33 micrometers. For the blocking properties, 
the measured adhesive strength was 83 g/cm. which was low. This indicated that the anti-blocking properties were good 
35 and hence workability was superior. 

[Preparation of the laminated glass] 

The laminated glass was prepared in the same manner as in Example 1 . The laminated glass thus obtained was 
40 evaluated for the deaeration, optical distortion cuxJ noise insulation. The resuKwasgood: i.e. the deaeration was superior, 
no optical distortion occurred and noise insulation was excellent. 

(Example 21) 

45 [Preparation of each resin f Dm] 

The average film thickness of resin film I (film thickness 0.38 mm) in Example 1 8 was changed to 0. 1 0 mm to prepare 
resin film I (film thickness 0.10 mm). The average film thickness of resin film J (film thickness 0.19 mm) was changed 
to 0.71 mm to prepare resin film J (film thickness 0.71 mm). 

50 

[Preparation of the interlayer film for laminated glass] 

Resin fflm I (film thickness 0.10 mm) and resin film J (film thickness 0.71 mm) described above were used to make 
a stack of resin film resin film J (fflm thickness 0.71 mm)/resin film I (film thickness 0.10 mm)/resin film J (film thickness 
55 0.71 mm), in this order, for a total of 3 layers (total f Dm thickness 1 .52 mm) and the rest of the process was conducted 
in the same manner as in Example 1 to obtain the Interlayer f Dm for laminated glass. The roughness of the ennbossment 
of the obtained Interlayer fDm, measured in the same manner as in Example 1. was 48 micrometers. For the blocking 
properties, the measured adhesive strength was 66 g/cm. which was low. This Indicated that the anti-blocking properties 
were good and hence workability was superior. 



[Preparation of the laminated glass] 

The laminated glass was prepar^f^lie same manner as in Example 1 . The lami glass thus obtained was 
evaluated for the deaeratlon. optical distortion and noise insulation. The result was good: i .6. the deaeration was superior, 
no optical distortion occurred and noise insulation was excellent. 

(Example 22) 

[Preparation of each resin film] 

The average film thickness of resin film I (fllmthickness0.12 mm) in Example 19 was changed to 0.36 mm to prepare 
resin film I (film thickness 0.10 mm). The average film thickness of resin film J (film thickness 0.05 mm) was changed 
to 0.20 mm to prepare resin film J (film thickness 0.20 mm). 

[Preparation of the interlayer film for laminated glass] 

Resin film I (film thickness 0.36 mm) and resin film J (film thickness 0.20 mm) described above were used to make 
a stack of resin film J (film thickness 0.20 mm)/re8in film t (film thickness 0.36 mm)/resin film J (film thickness 0.20 mm), 
in this order, for a total of 3 layers (total film thickness 0.76 mm) and the rest of the process was conducted in the same 
manner as in Example 1 to obtain the interlayer film for laminated glass. The roughness of the embossment of the 
obtained interlayer film, measured in the same manner as in Example 1 , was 21 micrometers. For the blocking properties, 
the measured adhesive strength was 99 g/cm. which was low. This indicated that the anti-blocking properties were good 
and hence workability was superior. 

[Preparation of the laminated glass] 

The laminated glass was prepared in the same manner as in Example 1. The laminated glass thus obtained was 
evaluated for the deaeration. optical distortion and noise insulation. The result was good: i.e. the deaeration was superior, 
no optical distortion occurred and noise insulation was excellent. 



The results of Examples 17-22 are summarized in Table 4. 



Table 4 





Examples 




17 


18 


19 


20 


21 


22 


Resin film 


1 


Number of cartx>ns In the acetal 
group 


4 


6 


4 


4 


6 


4 






Acetyl group content (mol%) 




e 
o 


&0 


l£ 


Q 
O 


9R 






Rtm thickness (mm) 


0.12 


O.oo 


0.12 


0.l£ 


U. 10 


U.oD 




J 


Number of cartx)ns in the acetal 
group 


A 


A 
■* 


o 


A 
** 


A 
•r 


O 






Acetyl group content (mol%) 


1 


4 


1 


1 


4 


1 






Rim thickness (mm) 


0.13 


0.19 


0.05 


0.32 


0.71 


0.20 


tnterlayer film 


Lamination configuration 


JIJ 


Jkl 


JUU 


JU 


JIJ 


JU 




Number of layers 


3 


3 


5 


3 


3 


3 




Total film thickness (mm) 


0.38 


0.76 


0.39 


0.76 


1.52 


0.76 




Roughness of the embossment {}xm) 


30 


38 


22 


33 


48 


21 




Blocking properties (g/cm) 


86 


81 


96 


83 


66 


99 


Laminated glass 


Deaeration 


Good 


Good 


Good 


Good 


Good 


Good 




Optical distortion 


Good 


Good 


Good 


Good 


Good 


Good 


Total assessment 


O 


O 


O 


O 


O 


O 



30 



(Example 23) 

35 

[Preparation of each resin film] 

100 weight parts of polyvinyl butyral resin (PVB resin: degree of polymerization: 1 .700, amount of remaining acetyl 

group: 1 mol% and degree of butyralization: 66 mol%) and 40 weight parts of triethylene glycol di-2-ethyl butyrate. for 
40 the plasticizer, were mixed and thoroughly melted and kneaded using a mixing roll, followed by press nrx)tding using a 

press molding machine, to obtain a resin film with an average film thickness of 0.13 mm. The obtained resin film was 

designated as resin film K (film thickness 0.13 mm). 

100 weight parts of polyvinyl butyral resin (PVB resin: degree of polymerization 2,200. remaining acetyl group 1 

moi% and degree of butyralization 65 nrK)t%) and 40 weight parts of triethylene glycol di-2-ethyl butyrate, for the plasticizer, 
45 were mixed and thoroughly melted and kneaded using a mixing roll, followed by press molding using a press molding 

machine, to obtain a resin f9m with an average film thickness of 0.12 mm. The obtained resin film was designated as 

resin film L (film thickness 0.12 mm). 

[Preparation of the interlayer film for lanvnated glass] 

50 

Resin film K (fOm thickness 0.13 mm) and resin film L (fOm thickness 0.12 mm) desaibed above were used to make 
a stack of resin fOm K (film thickness 0.13 mm)/resin fDm L (film thickness 0.12 mm)/resin film K (film thickness 0.13 
mm), in this order, for a total of 3 layers (total film thickness 0.38 mm) and the rest of the process was conducted in the 
same manner as in Example 1 to obtain the interlayer film for laminated glass. The roughness of the embossment of 
55 the obtained interlayer film, measured in the same manner as in Example 1. was 30 micrometers. For the blocking 
properties, the measured adhesive strength was 85 g/cm. which was low. This indicated that the anti-blocking properties 
were good and hence workability was superior. 



[Preparation of the laminated glass] 

The laminated glass was prepar e same manner as in Example 1 . The lami glass thus obtained was 
esmluated for the deaeration and optical distortion. The resuK was good for both items: i.e. the deaeration was superior 
5 and no optical distortion occurred. 

(Example 24) 

[Preparation of each resin film] 

10 

100 weight parts of polyvinyl butyrat resin (PVB resin: degree of polymerization: 5,000, amount of remaining acetyl 
group: 1 mol% and degree of butyralization: 66 mol%) and 40 weight parts of triethylene glycol di-2-ethyl butyrate, for 
the plasticizer. were mixed and thoroughly melted and kneaded using a mixing roll, followed by press molding using a 
press molding machine, to obtain a resin film with an average film thickness of 0.19 mm. The obtained resin film was 
15 designated as resin film K (film thickness 0. 19 mm). 

100 weight parts of polyvinyl butyral resin (PVB resin: degree of polymerization: 1 .000. amount of remaining acetyl 
group: 1 mol% and degree of butyralization: 65 mol%) and 40 weight parts of triethylene glycol di-2-ethyl butyrate, for 
the plasticizer, were mixed and thoroughly melted and kneaded using a mixing roll, followed by press molding using a 
press molding machine, to obtain a resin film with an average film thickness of 0.38 mm. The obtained resin film was 
20 designated as resin film L (film thickness 0.38 mm). 

[Preparation of the interlayer film for laminated glass] 

Resin film K (film thickness 0.19 mm) and resin film L (film thickness 0.38 mm) desaibed above were used to make 
25 a stack of resin film K (film thickness 0.19 mm)/resin film L (film thickness 0.38 mm)/resin film K (film thickness 0.19 
mm), in this order, for a total of 3 layers (total film thickness 0.76 mm) and the rest of the process was conducted in the 
same manner as in Example 1 to obtain the inter layer film for laminated glass. The roughness of the embossment of 
the obtained interlayer film, measured in the same manner as in Example 1. was 40 micrometers. For the t)locking 
properties, the measured adhesive strength was 80 g/cm, which was tow. This indicated that the anti-blocking properties 
30 were good and hence workability was superior. 

[Preparation of the laminated glass] 

The laminated glass was prepared in the same manner as in Example 1. The laminated glass thus ot}tained was 
35 evaluated for the deaeration and optical distortion. The result was good for both items: i.e. the deaeration was superior 
and no optical distortion occurred. 

(Example 25) 

40 [Preparation of each resin film] 

100 weight parts of polyvinyl butyral resin (PVB resin: degree of polymerization: 1 .700, amount of remaining acetyl 
group: 1 mot% and degree of butyralization: 66 mol%) and 40 weight parts of triethylene glycol di-2-ethyl butyrate. for 
the plasticizer. were mixed and thoroughly melted and kneaded using a mixing roll, followed by press molding using a 

45 press mokiing machine, to obtain a resin film with an average film thickness of 0.05 mm. The obtained resin film was 
designated as resin film K (f Dm thickness 0.05 mm). 

1 00 weight parts of polyvinyl butyral resin (PVB resin: degree of polymerization 500, remaining acetyl group 1 mol% 
and degree of butyralizotbn 65 mol%) and 40 weight parts of triettiylene glycol di-2-ethyl butyrate, for the plasticizer, 
were mixed and thoroughly melted and kneaded using a mixing roll, followed by press molding using a press nfK>kJing 

so machine, to obtain a resin film with an average fOm thickness of 0.14 mm. The obtained resin fDm was designated as 
resin film L pm thickness 0.14 mm). 

100 weight parts of polyvinyl butyral resin (PVB resin: degree of polymerization: 4.000, amount of remaining acetyl 
group: 1 mol% and degree of butyralization: 66 mol%) and 40 weight parts of triettiylene glycol di-2-ethyl butyrate, for 
the plasticizer, were mixed and thoroughly melted and kneaded using a mixing roll, followed by press molding using a 

55 press mokiing machine, to obtain a resin film with an average film thickness of 0.14 mm. The obtained resin film was 
designated as resin film M (film thickness 0.14 mm). 
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[Preparation of the interlayer film for laminated glass] 



Resin film K (film thickness 0.05 mni|||^n film L (film thickness 0.14 mm) and resin^^ (film thickness 0.14 
mm) described above were used to make a stack of resin film K (film thickness 0.05 mm)/resinf!lm L (film thickness 0.14 
mm)/resin film M (film thickness 0.14 mm)/resin film K (film thickness 0.05 mm), in this order, for a total of 4 layers (total 
film thickness 0.38 mm) and the rest of the process was conducted in the same manner as in Example 1 to obtain the 
interlayer film for laminated glass. The roughness of the embossment of the obtained interlayer film, measured in the 
same manner as in Example 1 , was 21 micrometers. For the blocking properties, the measured adhesive strength was 
95 g/cm. which was low. This indicated that the anti -blocking properties were good and hence workability was superior. 

[Preparation of the laminated glass] 



The laminated glass was prepared in the same manner as in Example 1. The laminated glass thus obtained was 
evaluated for the deaeration and optical distortion. The result was good for both items: i.e. the deaeration was superior 
75 and no optical distortion occurred. 



(Example 26) 

[Preparation of each resin film] 

20 

1 00 weight parts of polyvinyl butyrat resin (PVB resin: degree of polymerization: 1 ,500, amount of remaining acetyl 
group: 1 mot% and degree of butyralization: 66 mol%) and 40 weight parts of triethylene glycol di-2-ethy1 butyrate. for 
the plasticizer, were mixed and thoroughly melted and kneaded using a mixing roll, followed by press nrK)lding using a 
press molding machine, to obtain a resin film with an average film thickness of 0.19 mm. The obtained resin film was 

25 designated as resin film K (film thickness 0.19 mm). 

100 weight parts of polyvinyl butyral resin (PVB resin: degree of polymerization: 2,500, amount of remaining acetyl 
group: 1 mol% and degree of butyralization: 66 vno\%) and 40 weight parts of triethylene glycol di-2-ethyl butyrate, for 
the plasticizer, were mixed and thoroughly melted and kneaded using a mixing roll, followed by press molding using a 
press molding machine, to obtain a resin film with an average film thickness of 0.19 mm. The obtained resin film was 

30 designated as resin film L (film thickness 0.19 mm). 



[Preparation of the interlayer film for laminated glass] 



Resin film K (film thickness 0.19 mm) and resin film L (film thickness 0.19 mm) desaibed above were used to make 
35 a stack of resin film K (film thickness 0.19 mm)/resin film L (film thickness 0.19 mm), in this order, for a total of 2 layers 
(total film thickness 0.38 mm) and the rest of the process was conducted in the same manner as in Example 1 to obtain 
the interlayer film for laminated glass. The roughness of the embossment of the obtained inter layer film, measured in 
the same manner as in Example 1 . was 37 micrometers. For the blocking properties, the measured adhesive strength 
was 80 g/cm. which was low. This indicated that the anti-blocking properties were good and hence workability was 
40 superior. 

[Preparation of the laminated glass] 

The laminated glass was prepared in the same manner as in Example 1 . The laminated glass thus obtained was 
45 evaluated for the deaeration and optical distortion. The result was good fbr both items: i.e. the deaeration was superior 
and no optical distortion occurred. 
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The results of Examples 23-26 are summarized in Table 5. 



Tables 





Exanples 




23 


24 


25 


26 


Resin film 


K 


Average degree of polymerization 


1700 


5000 


1700 


1500 


Rim thickness (mm) 


0.13 


0.19 


0.05 


0.19 


L 


Average degree of polymerization 


2200 


1000 


500 


2500 


Rim thickness (mm) 


0.12 


0.38 


0.14 


0.19 


M 


Average degree of polymerization 






4000 




Film thickness (mm) 






0.14 




Interlayerfilm 


l.amination configuration 


KLK 


KLK 


KLMK 


KL 


Number of layers 


3 


3 


4 


2 


Total film thicKness (mm) 


0.38 


0.76 


0.38 


0.38 


Roughness of the embossment Gun) 


30 


40 


21 


37 


Blocking properties (g/cm) 


85 


80 


95 


80 


Laminated glass 


Deaeration 


Good 


Good 


Good 


Good 


Optical distortion 


Good 


Good 


Good 


Good 


Total assessment 


O 


O 


O 


O 
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(Example 27) 

[Preparation of each resin film] 

35 

1 00 weight parts of polyvinyl butyral resin (PVB resin: degree of polymerization: 1 ,700, amount of remaining acetyl 
group: 1 mol% and degree of butyralization: 66 mol%) and 40 weight parts of triethylene glycol di-2-ethyl butyrate, for 
the plasticizer, were mixed and thoroughly melted and kneaded using a mixing roll, followed by press molding using a 
press molding machine, to obtain a resin film with an average film thickness of 0.32 mm. The obtained resin film was 

40 designated as resin film K (film thickness 0.32 mm). 

1 00 weight parts of polyvinyl butyral resin (PVB resin: degree of polymerization: 2,200, amount of remaining acetyl 
group: 1 mol% and degree of butyralization: 65 mol%) and 40 weight parts of triethylene glycol di-2-ethyl txityrate, for 
the plasticizer, were mixed and thoroughly melted and kneaded using a mixing roll, fbllcwed by press molding using a 
press mokiing machine, to obtain a resin film with an average film thickness of 0.12 mm. The obtained resin film was 

45 designated as resin film L (film thickness 0.12 mm). 

[Preparation of the inter layer film for laminated glass] 

Resin film K (film thickness 0.32 mm) and resin film L (fDm thickness 0. 12 mm) described above were used to make 
so a stack of resin film K (film thickness 0.32 mm)/resin film L (film thickness 0.12 mm)/re8in film K (film thickness 0.32 
mm), in this order, for a total of 3 layers (total film thickness 0.76 mm) and the rest of the process was conducted in the 
same manner as in Example 1 to obtain the interlayer film for laminated glass. The roughness of the embossment of 
the obtained interlayer film, measured in the same manner as in Example 1. was 32 miaometers. For the blocking 
properties, the measured adhesive strength was 85 g/cm, which was low. This indicated that the anti-blocking properties 
55 were good and hence workability was superior. 



TO 



[Preparation of the laminated glass] 

The laminated glass was prepared ifil^^ame manner as in Exanrple 1 . The laminatJ^^ss thus obtained was 
evaluated for the deaeration and optical distortion. The result was good for both items: i.e. the deaeration was superior 
and no optical distortion occurred. 

(Example 28) 

[Preparation of each resin film] 



100 weight parts of polyvinyl butyral resin (PVB resin: degree of polymerization: 5,000, amount of remaining acetyl 
group: 1 mol% and degree of butyralization: 66 nrK>l%) and 40 weight parts of triethylene glycol di-2-ethyt butyrate. for 
the plasticizer. were mixed and thoroughly melted and kneaded using a mixing roll, followed by press molding using a 
press molding machine, to obtain a resin film with an average film thickness of 0.70 mm. The obtained resin film was 

75 designated as resin film K (film thickness 0.70 mm). 

1 00 weight parts of polyvinyl butyral resin (PVB resin: degree of polymerization: 1 .000, amount of remaining acetyl 
group: 1 mol% and degree of butyralization: 66 mol%) and 40 weight parts of triethylene glycol di-2-ethyl butyrate. for 
the plasticiser, were mixed and thoroughly melted and kneaded using a mixing roll, followed by press molding using a 
press molding machine, to obtain a resin film with an average film thickness of 0.12 mm. The obtained resin film was 

20 designated as resin film L (film thickness 0.12 mm). 

[Preparation of the interlayer film for laminated glass] 

Resin film K (film thickness 0.70 mm) and resin film L (film thickness 0.12 mm) desaibed above were used to make 
25 a stack of resin film K (film thickness 0.70 mm)/resin film L (film thickness 0.12 mm)/resin film K (film thickness 0.70 
mm), in this order, for a total of 3 layers (total film thickness 1 .52 mm) and the rest of the process was conducted in the 
same manner as in Example 1 to obtain the interlayer film for laminated glass. The roughness of the emtx)ssment of 
the obtained interlayer film, measured in the same manner as in Example 1. was 50 micrometers. For the blocking 
properties, the measured adhesive strength was 60 g/cm. which was low. This indicated that the anti-blocking properties 
30 were good and hence workability was superior. 

[Preparation of the laminated glass] 

The laminated glass was prepared in the same manner as in Example 1 . The laminated glass thus obtained was 
35 evaluated for the deaeration and optical distortion. The result was good for both items: i.e. the deaeration was superior 
and no optical distortion occurred. 

(Example 29) 

40 [Preparation of each resin film] 

1 00 weight parts of polyvinyl butyral resin (PVB resin: degree of polymerization: 1 ,700. amount of remaining acetyl 
group: 1 mol% and degree of butyralization: 66 rno\%) and 40 weight parts of triethylene glycol di-2-ethyl butyrate. tor 
the plasticizer. were mixed and thoroughly melted and kneaded using a mixing roll, followed by press nrx)lding using a 

45 press molding machine, to obtain a resin film with an average film thickness of 0.20 mm. The obtained resin film was 
designated as resin film K ^ilm thickness 0.20 mm). 

100 weight parts of polyvinyl butyral resin (PVB resin: degree of polymerization 500, remaining acetyl group 1 mol% 
and degree of butyralization 65 nfx>t%) and 40 weight parts of triethylene glycol di-2-ethyl butyrate. for the plasticizer, 
were mixed and thoroughly melted and kneaded using a mixing roll, followed by press molding using a press mokling 

so machine, to obtain a resin fOm with an average film thickness of 0.18 mm. The otrtained resin film was designated as 
resin film L (film thickness 0.18 mm). 

100 weight parts of polyvinyl butyral resin (PVB resin: degree of polymerization: 4.000. amount of remaining acetyl 
group: 1 nx)l% and degree of butyralization: 66 mol%) and 40 weight parts of triethylene glycol di-2-6thyl butyrate, for 
the plasticizer, were mixed and thoroughly meKed and kneaded using a mixing roll, followed by press molding using a 

55 press mokJing machine, to obtain a resin film with an average film thickness of 0.18 mm. The obtained resin film was 
designated as resin film M (film thickness 0.18 mm). 



cr u / lu Ml 



[Preparation of the trrterlayer film for laminated glass] 

Resin film K (film thickness 0.20' resin film L pm thickness 0.18 mm) and rel^^n M (fOm thickness 0.18 
mm) described above were used to make a stack of resin film K (film thickness 0.20 mm)/resin film L (film thickness 0.18 
5 mm)/resin film M (film thickness 0.18 mm)/resin film K (film thickness 0.20 mm), in this order, tar a total of 4 layers (total 
film thickness 0.76 mm) and the rest of the process was conducted in the same manner as in Example 1 to obtain the 
interlayer film for laminated glass. The roughness of the embossment of the obtained interlayer film, measured in the 
same manner as in Example 1, was 22 micrometers. For the blocking properties, the measured adhesive strength was 
93 g/cm. which was low. This indicated that the anti -blocking properties were good and hence workability was superior. 

10 

[Preparation of the laminated glass] 

The laminated glass was prepared in the same manner as in Example 1 . TTie laminated glass thus obtained was 
evaluated for the deaeration and optical distortion. The result was good for both items: i.e. the deaeration was superior 
75 and no optical distortion occurred. 

(Example 30) 

[Preparation of each resin film] 

20 

1 00 weight parts of polyvinyl butyral resin (PVB resin: degree of polymerization: 1 .500. amount of remaining acetyl 
group: 1 mol% and degree of butyralization: 66 mol%) and 40 weight parts of triethylene glycol di-2-ethyl butyrate. for 
the plasticizer. were mixed and thoroughly melted and kneaded using a mixing roll, followed by press molding using a 
press molding machine, to obtain a resin film with an average film thickness of 0.38 mm. The obtained resin film was 

25 designated as resin film K (film thickness 0.38 mm). 

100 weight parts of polyvinyl butyral resin (PVB resin: degree of polymerization 2.500, remaining acetyl group 1 
mol% and degree of butyralization 66 mol%) and 40 weight parts of triethylene glycol di-2-ethyl butyrate. for the plasticizer. 
were mixed and thoroughly melted and kneaded using a mixing roll, followed by press molding using a press molding 
machine, to obtain a resin film with an average film thickness of 0.38 mm. The obtained resin film was designated as 

30 resin film L (film thickness 0.38 mm). 

[Preparation of the inter layer film for laminated glass] 

Resin film K (film thickness 0.38 mm) and resin film L (film thickness 0.38 mm) desaibed above were used to make 
35 a stack of resin film K (film thickness 0.38 mm)/resin film L (film thickness 0.38 mm), in this order, for a total of 2 layers 
(total film thickness 0.76 mm) and the rest of the process was corxJucted in the same manner as in Example 1 to obtain 
the interlayer film for laminated glass. The roughness of the embossment of the obtained interlayer film, measured in 
the same manner as in Example 1. was 41 micrometers. For the blocking properties, the measured adhesive strength 
was 80 g/cm. which was low. This indicated that the anti-blocking properties were good and hence workability was 
40 superior. 

[Preparation of the laminated glass] 

The laminated glass was prepared in the same manner as in Example 1. The laminated glass thus obtained was 
45 evaluated for the deaeration and optical distortion. The result was good for both items: i.e. the deaeration was superior 
and no optical distortion occurred. 
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The results of Examples 27-30 are summarized in Table 6. 



Tables 





Exanples 




27 


28 


29 


30 


Resin film 


K 


Average degree of polymerization 


1700 


5000 


1700 


1500 


Rim thickness (mm) 


0.32 


0.70 


0.20 


0.38 


L 


Average degree of polymerization 


2200 


1000 


500 


2500 


Rim thickness (mm) 


0.12 


0.12 


0.18 


0.38 


M 


Average degree of polymerization 






4000 




Rim thickness (mm) 






0.18 




Interlayerfilm 


Lamination configuration 


KLK 


KLK 


KLMK 


KL 


Number of layers 


3 


3 


4 


2 


Total film thickness (mm) 


0.76 


1.52 


0.76 


0.76 


Roughness of the embossment Qim) 


32 


50 


22 


41 


Blocking properties (g/cm) 


85 


60 


93 


80 


Laminated glass 


Deaeration 


Good 


Good 


Good 


Good 


Optical distortion 


Good 


Good 


Good 


Good 


Total assessment 


O 


O 


O 


O 
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(Example 31) 

[Preparation of each resin film] 

35 

100 weight parts of polyvinyl butyral resin (PVB resin: degree of polymerization: 1 .700, amount of remaining acetyl 
group: 1 mol% and degree of butyralization: 66 mol%) and 40 weight parts of triethylene glycol di-2-ethyt butyrate. for 
the ptasticizer, were mixed and thoroughly melted and kneaded using a mixing roll, fbttowed by press molding using a 
press molding machine, to obtain a resin film with an av&age film thickness of 0.13 mm. The obtained resin film was 

40 designated as resin film N (film thickness 0.13 mm). 

100 weight parts of polyvinyl butyral resin (PVB resin: degree of polymerization 1.700. remaining acetyl group 1 
mol% and degree of butyralization 65 nrx)l%) and 55 weight parts of triethylene glycol di-2-ethyl butyrate, for the plasticizer. 
were mixed and thoroughly melted and kneaded using a mixing roll, followed by press molding using a press nx)lding 
machine, to obtain a resin film with an average film thickness of 0.12 mm. The obtained resin film was designated as 

45 resin film O (film thickness 0.12 mm) . 

[Preparation of the interiayer film for laminated glass] 

Resin film N (film thickness 0.13 mm) and resin film O (film thickness 0.12 mm) described above were used to make 
50 a stack of resin film N (film thickness 0.13 mm)/iresin film O pm thickness 0.12 mm)/resin fBm N (film thickness 0.13 
mm), in this order, for a total of 3 layers (total film thickness 0.38 mm) and the rest of the process was conducted in the 
same manner as in Example 1 to obtain the interiayer film for laminated glass. The roughness of the embossment of 
the obtained interiayer film, measured in the same manner as in Example 1. was 30 micrometers. For the blocking 
properties, the measured adhesive strength was 84 g/cm. which was low. This indicated that the anti-blocking properties 
55 were good and hence workability was superior. 



[Preparation of the laminated glass] 

The laminated glass was prepar|^^e same manner as In Example 1 . The lamii^Bglass thus obtained was 
evaluated for the deaeration and opticaiatstortion. The result was good for both items: i.e^ne deaeration was superior 
5 and no optica) distortion occurred. 

(Example 32) 

[Preparation of each resin film] 

10 

100 weight parts of polyvinyl butyral resin (PVB resin: degree of polymerization: 1 .700. amount of remaining acetyl 
group: 1 mol% and degree of butyralization: 66 mol%) and 40 weight parts of triethylene glycol di-2-ethyt butyrate, for 
the plasticizer. were mixed and thoroughly melted and kneaded using a mixing roll, followed by press molding using a 
press molding machine, to obtain a resin film with an average film thickness of 0.19 mm. The obtained resin film was 

15 designated as resin film N (film thickness 0.19 mm) . 

1 00 weight parts of polyvinyl butyral resin (PVB resin: degree of polymerization: 1 .700, amount of remaining acetyl 
group: 1 mol% and degree of butyralization: 66 mol%) and 45 weight parts of triethylene glycol di-2-ethyt butyrate, for 
the plasticizer, were mixed and thoroughly melted and kneaded using a mixing roll, followed by press molding using a 
press molding machine, to obtain a resin film with an average film thickness of 0.38 mm. The obtained resin film was 

20 designated as resin film O (film thickness 0.38 mm). 

[Preparation of the interlayer film for laminated glass] 

Resin film N (film thickness 0.19 mm) and resin film O (film thickness 0.38 mm) described above were used to make 
25 a stack of resin film N (film thickness 0.19 mm)/resin film O (film thickness 0.38 mm)/resin film N (film thickness 0.19 
mm), in this order, for a total of 3 layers (total film thickness 0.76 mm) and the rest of the process was conducted in the 
same manner as in Example 1 to obtain the interlayer film for laminated glass. The roughness of the embossment of 
the obtained interlayer film, measured in the same manner as in Example 1. was 39 micrometers. For the blocking 
properties, the measured adhesive strength was 79 g/cm. which was low. This indicated that the anti-blocking properties 
30 were good and hence workability was superior. 

[Preparation of the laminated glass] 

The laminated glass was prepared in the same manner as in Exanple 1. The laminated glass thus obtained was 
35 evaluated for the deaeration and optical distortion. The result was good for both items: i.e. the deaeration was superior 
and no optical distortion occurred. 

(Example 33) 

40 [Preparation of each resin film] 

1 00 weight parts of polyvinyl butyral resin (PVB resin: degree of polymerization: 1 .700. amount of remaining acetyl 
group: 1 nfK)l% and degree of butyralization: 66 mol%) and 40 weight parts of triethylene glycol di-2-ethyl butyrate. for 
the plasticizer. were mixed and thoroughly melted and kneaded using a mixing roll, followed by press molding using a 

45 press nrK)lding machine, to obtain a resin film with an average film thickness of 0.05 mm. The obtained resin film was 
designated as resin film N (film thickness 0.05 mm). 

100 weight parts of polyvinyl butyral resin (PVB resin: degree of polymerization: 1 .700. amount of remaining acetyl 
group: 1 mol% and degree of butyralization: 60 mol%) and 70 weight parts of triethylene glycol di-2-ethyl butyrate. for 
the plasticizer, were mixed and thoroughly melted and kneaded using a mixing roll, followed by press molding using a 

50 press moMing niachine, to obtain a resin film with an average film thickness of 0.14 mm. The obtained resin film was 
designated as restn film O (fDm thickness 0.14 mm). 

100 weight parts of polyvinyl butyral resin (PVB resin: degree of polymerization: 1 ,700, amount of remaining acetyl 
group: 1 nrx>l% and degree of butyralization: 66 mol%) and 25 weight parts of triethylene glycol di-2-ethyl butyrate. for 
the plasticizer, were mixed and thoroughly melted and kneaded using a mixing roll, followed by press molding using a 

55 press mokJing machine, to obtain a resin film with an average film thickness of 0.14 mm. The obtained resin film was 
designated as resin film P (fOm thickness 0.14 mm). 



[Preparation of the intertayer film tor laminated glass] 

Resin film N (film thickness 0.05 mn^Hin film O (fflm thidviess 0.14 mm) and resln^B^ (film thickness 0.14 
mm) described above were used to make^tack of resin film N (film thickiess 0.05 mm)/r^n film O (film thickness 

5 0.14 mm)/resin film P (film thickness 0.14 mm)/resin film N (film thickness 0.05 mm), in this order, for a total of 4 layers 
(total film thickness 0.38 mm) and the rest of the process was conducted in the same manner as in Example 1 to obtain 
the interlayer film for laminated glass. The roughness of the embossment of the obtained interlayer film, measured in 
the same manner as in Example 1, was 22 micrometers. For the blocking properties, the measured adhesive strength 
was 96 g/cm, which was low. This indicated that the anti -blocking properties were good and hence workability was 

TO superior. 

[Preparation of the laminated glass] 

The laminated glass was prepared in the same manner as in Example 1. The laminated glass thus obtained was 
75 evaluated for the deaeration and optical distortion. The result was good for both items: i.e. the deaeration was superior 
and no optical distortion occurred. 

(Example 34) 

20 [Preparation of each resin film] 

1 00 weight parts of polyvinyl butyral resin (PVB resin: degree of polymerization: 1 ,700, amount of remaining acetyl 
group: 1 mol% and degree of butyralization: 66 nfK>l%) and 30 weight parts of triethylene glycol di-2-ethyt butyrate, for 
the plasticizer, were mixed and thoroughly melted and kneaded using a mixing roll, followed by press nrK)lding using a 

25 press molding machine, to obtain a resin film with an average film thickness of 0.19 mm. The obtained resin film was 
designated as resin film N (film thickness 0.19 mm). 

100 weight parts of polyvinyl butyral resin (PVB resin: degree of polymerization: 1 ,700. amount of remaining acetyl 
group: 1 nrK)l% and degree of butyralization: 66 mol%) and 50 weight parts of triethylene glycol di-2-ethyt butyrate. for 
the plasticizer. were mixed and thoroughly melted and kneaded using a mixing roll, followed by press molding using a 

30 press nfX)kiing machine, to obtain a resin film with an average film thickness of 0.19 mm. The obtained resin film was 
designated as resin film O (film thickness 0.19 mm). 

[Preparation of the interlayer film for laminated glass] 

35 Resin film N (film thickness 0. 1 9 mm) and resin film O (film thickness 0.19 mm) described above were used to make 
a stack of resin film N (film thickness 0.19 mm)/resin film O (film thickness 0.19 mm), in this order, for a total of 2 layers 
(total film thickness 0.38 mm) and the rest of the process was conducted in the same manner as in Example 1 to obtain 
the interlayer film for laminated glass. The roughness of the embossment of the obtained interlayer film, measured in 
the same manner as in Example 1, was 34 micrometers. For the blocking properties, the measured adhesive strength 

40 was 85 g/cm. which was low. This indicated that the anti-bloddng properties were good and hence workability was 
superior. 

[Preparation of the laminated glass] 

45 The laminated glass was prepared in the same manner as in Exanple 1 . The laminated glass thus obtained was 
evaluated for the deaeration and optical distortion. The result was good for both items: i.e. the deaeration was superior 
and no optical distortion occurred. 
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The results of Examples 31-34 are summarized in Table 7. 



Table? 





Examples 




31 


32 


33 


34 


Resin film 


N 


Plasticizer content 


40 


40 


40 


30 


Film thickness (mm) 


0.13 


0.19 


0.05 


0.19 


0 


Plasticizer content 


55 


45 


70 


50 


Film thickness (mm) 


0.12 


0.38 


0.14 


0.19 


P 


Plasticizeer content 






25 




Rim thickness (mm) 






0.14 




Interlayer film 


Lamination configuration 


NON 


NON 


NOPN 


NO 


Number of layers 


3 


3 


4 


2 


Total film thickness (mm) 


0.38 


0.76 


0.38 


0.38 


Roughness of the embossment frim) 


30 


39 


22 


34 


Blocking properties (g/cm) 


84 


79 


96 


85 


Laminated glass 


Deaeration 


Good 


Good 


Good 


Good 


Optical distortion 


Good 


Good 


Good 


Good 


Total assessment 


O 


O 


O 


0 
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(Example 35) 

[Preparation of each resin film] 

35 

100 weight parts of polyvinyl butyral resin (PVB resin: degree of polymerization: 1 .700. amount of remaining acetyl 
group: 1 mol% and degree of butyraltzation: 66 mol%) and 40 weight parts of triethylene glycol di-2-6thyl butyrate. for 
the plasticizer, were mixed and thoroughly melted and kneaded using a mixing roll, followed by press molding using a 
press molding machine, to obtain a resin film with an average film thickness of 0.32 mm. The obtained resin film was 

40 designated as resin film N (film thickness 0.32 mm). 

1 00 weight parts of polyvinyl butyral resin (PVB resin: degree of polymerization: 1 .700. amount of remaining acetyl 
group: 1 nDot% and degree of butyralization: 66 mol%) and 45 weight parts of triethylene glycol di-2-ethyl butyrate, for 
the plasticizer. were mixed and thoroughly melted and kneaded using a mixing roll, followed by press molding using a 
press molding machine, to obtain a resin film with an average film thickness of 0.12 mm. The obtained resin film was 

45 designated as resin film O (film thickness 0.12 mm). 

[Preparation of the interlayer film for laminated glass] 

Resin film N (film thickness 0.32 mm) and resin film O (film thickness 0. 1 2 mm) described above were used to make 
50 a stack of resin film N (film thickness 0.32 mm)Aesin film O (film thickness 0.12 mm)/resin fDm N (film thickness 0.32 
mm), in this order, for a total of 3 layers (total film thickness 0.76 mm) and the rest of the process was conducted in the 
same manner as in Example 1 to obtain the interlayer film for laminated glass. The roughness of the embossment of 
the obtained interlayer film, measured in the same manner as in Example 1. was 30 micrometers. For the blocking 
properties, the measured adhesive strength was 83 g/cm. which was low. This indicated that the anti-blocking properties 
55 were good and hence wortability was superior. 



[Preparation cf the laminated glass] 
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The laminated glass was prepared Irl^^me manner as in Example 1 . The lanninat^^^^ thus obtained was 
evaluated for the deaeration and optical distortion. The result was good for both items: i.e. theoeaerati n was superior 
and no optical distortion occurred. 

(Example 36) 

[Preparation of each resin film] 



1 00 weight parts of polyvinyl butyral resin (PVB resin: degree of polymerization: 1 .700, amount of remaining acetyl 
group: 1 mol% and degree of butyralization: 66 mol%) and 40 weight parts of triethylene glycol di-2-ethyl butyrate. for 
the plasticizer. were mixed and thoroughly melted and kneaded using a mixing roll, followed by press molding using a 
press molding machine, to obtain a resin film with an average film thickness of 0.71 mm. The obtained resin film was 
15 designated as resin film N (film thickness 0.71 mm). 

1 00 weight parts of polyvinyl butyral resin (PVB resin: degree of polymerization: 1 .000. amount of remaining acetyl 
group: 1 mol% and degree of butyralization: 66 vno\%) and 55 weight parts of triethylene glycol di-2-ethyl butyrate, for 
the plasticizer, were mixed and thoroughly melted and kneaded using a mixing roll, followed by press molding using a 
press molding machine, to obtain a resin film with an average film thickness of 0.10 mm. The obtained resin film was 
20 designated as resin film O (film thickness 0.10 mm). 

[Preparation of the interlayer film for laminated glass] 

Resin film N (film thickness 0.71 mm) and resin film O (film thickness 0.10 mm) described above were used to make 
25 a stack of resin film N (film thickness 0.71 mm)/r,esin film O (film tiiickness 0.10 mm)/resin film N (film thickness 0.71 
mm), in tiiis order, for a total of 3 layers (total film thickness 1 .52 mm) and the rest of the process was conducted in tiie 
same manner as in Example 1 to obtain the interlayer film for laminated glass. The roughness of the embossment of 
the obtained interlayer film, measured in the same manner as in Example 1. was 49 micrometers. For tiie blocking 
properties, the measured adhesive strengtii was 60 g/cm. which was low. This indicated tiiat the anti-blocking properties 
30 were good and hence workability was superior. 

[Preparation of the laminated glass] 

The laminated glass was prepared in the same manner as in Example 1 . The laminated glass thus obtained was 
35 evaluated for the deaeration and optical distortion. The result was good for both items: i.e. the deaeration was superior 
and no optical distortion occurred. 

(Example 37) 

40 [Preparation of each resin film] 

100 weight parts of polyvinyl butyral resin (PVB resin: degree of polymerization: 1 .700, amount of remaining acetyl 
group: 1 mol% and degree of butyralization: 66 mol%) and 40 weight parts of triethylene glycol di-2-ethyt butyrate. for 
the plasticizer. were mixed and thoroughly melted and kneaded using a mixing roll, followed by press molding using a 

45 press mokjing machine, to obtain a resin film with an average film thickness of 0.21 mm. The obtained resin film was 
designated as resin film N (film thickness 0.21 mm). 

100 weight parts of polyvinyl butyral resin (PVB resin: degree of polymerization 1.700. remaining acetyl group 1 
mol% and degree of butyralization 60 mol%) and 70 weight parts of triettiylene glycol di-2-ethyl butyrate. for tiie plasticizer. 
were mixed and thoroughly melted and kneaded using a mixing roll, followed by press molding using a press nrx)kiing 

so machine, to obtain a resin film with an average film thickness of 0.17 mm. The obtained resin film was designated as 
resin film O (f Om thickness 0.17 mm). 

100 weight parts of polyvinyl butyral resin (PVB resin: degree of polymerization: 1 ,700, amount of remaining acetyl 
group: 1 mol% and degree of butyralization: 66 mol%) and 25 weight parts of ti-iethylene glycol di-2-ethyl txityrate, for 
the plasticizer, were mixed and thoroughly melted and kneaded using a mixing roll, followed by press molding using a 

55 press molding machine, to obtain a resin film witti an average film ttiickness of 0.17 mm. The obtained resin film was 
designated as resin film P (film thickness 0.17 mm). 



[Preparation of the intertayer film for laminated glass] 

Resin film N pm thickness 0.21 rll^esin film O (fOm thickness 0.17 mm) and r^^ P (film thickness 0.17 
mm) described above were used to make a stack of resin film N (film thickness 0.21 mm)/resin film O (film thickness 

5 0.17 mm)/resin film P (film thickness 0.17 mm)/resin film N (film thickness 0.21 mm), in this order, for a total of 4 layers 
(total film thickness 0.76 mm) and the rest of the process was conducted in the same manner as in Example 1 to obtain 
the interlayer film for laminated glass. The roughness of the embossment of the obtained interlayer film, measured in 
the same manner as in Example 1 . was 22 micrometers. For the blocking properties, the measured adhesive strength 
was 95 g/cm, which was low. This indicated that the anti -blocking properties were good and hence workability was 

10 superior. 

[Preparation of the laminated glass] 

The laminated glass was prepared in the same manner as in Example 1. The laminated glass thus obtained was 
75 evaluated for the deaeration and optical distortion. The result was good for both items: i.e. the deaeration was superior 
and no optical distortion occurred. 

(Example 38) 

20 [Preparation of each resin film] 

1 00 weight parts of polyvinyl butyral resin (PVB resin: degree of polymerization: 1 ,700, amount of remaining acetyl 
group: 1 nK)l% and degree of butyralization: 66 mol%) and 35 weight parts of triethylene glycol di-2-ethyt butyrate, for 
the plasticizer, were mixed and thoroughly melted and kneaded using a mixing roll, followed by press molding using a 

25 press mokling machine, fo obtain a resin film with an average film thickness of 0.38 mm. The obtained resin film was 
designated as resin film N (film thickness 0.38 mm). 

1 00 weight parts of polyvinyl butyral resin (PVB resin: degree of polymerization: 1 ,700, amount of remaining acetyl 
group: 1 mol% and degree of butyralization: 66 mol%) and 45 weight parts of triethylene glycol di-2-ethyl butyrate, for 
the plasticizer. were mixed and thoroughly melted and kneaded using a mixing roll, followed by press molding using a 

30 press mokiing machine, to obtain a resin film with an average film thickness of 0.38 mm. The obtained resin film was 
designated as resin film 0 (film thickness 0.38 mm). 

[Preparation of the inter layer film for laminated glass] 

35 Resin film N (film thickness 0.38 mm) and resin film O (film thickness 0.38 mm) described above were used to make 
a stack of resin film N (film thickness 0.38 mm)/resin film O (film thickness 0.38 mm), in this order, for a total of 2 layers 
(total film thickness 0.76 mm) and the rest of the process was conducted in the same manner as in Example 1 to obtain 
the interlayer film for laminated glass. The roughness of the embossment of the obtained interlayer film, measured in 
the same manner as in Example 1 . was 40 micrometers. For the blocking properties, the measured adhesive strength 

40 was 80 g/cm, which was low. This indicated that the anti-blocking properties were good and hence workability was 
superior. 

[Preparation of the laminated glass] 

45 The laminated glass was prepared in the same manner as in Exanrple 1 . The laminated glass thus obtained was 
evaluated for the deaeration and optical distortion. The result was good for both items: i.e. the deaeration was superior 
and no optical distortion occurred. 
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The results of Examples 35-38 are summarized in Table 8. 



Tables 





Examples 




35 


36 


37 


38 


Resin film 


N 


Plastictzer content 


40 


40 


40 


35 


Film thickness (mm) 


0.32 


0.71 


0.21 


0.38 


0 


Plasticizer content 


45 


55 


70 


45 


Film thickness (mm) 


0.12 


0.10 


0.17 


0.38 


P 


Plasticizeer content 






25 




Film thickness (mm) 






0.17 




Irrterlayerfilm 


Lamination configuration 


NON 


NON 


NOPN 


NO 


Number of layers 


3 


3 


4 


2 


Total film thickness (mm) 


0.76 


1.52 


0.76 


0.76 


Roughness of the embossment Oim) 


30 


49 


22 


40 


Blocking properties (g/cm) 


83 


60 


95 


80 


Laminated glass 


Deaeration 


Good 


Qood 


Good 


Good 


Optical distortion 


Good 


Qood 


Good 


Good 


Total assessment 


O 


O 


O 


O 



(Example 39) 

[Preparation of each resin film] 

100 weight parts of polyvinyl butyral resin (PVB resin: degree of polymerization: 1 ,700, amount of remaining acetyl 
group: 1 mol% and degree of butyralization: 65 mol%) and 40 weight parts of triethylene glycol di-2-ethyl butyrate, for 
the plasticizer. were mixed and thoroughly melted and kneaded using a mixing roll, followed by press nmlding using a 
press nrK>lding machine, to obtain a resin film with an average film thickness of 0.13 mm. The obtained resin film was 
designated as resin film Q (film thickness 0.13 mm). 

1 00 weight parts of vinyl chloride-type resin (P VC resin: copolymer of vinyl chloride-ethylene -glycidyl methacrylate) 
and 40 weight parts of di -2-ethylh6xyl phthalate. for the plasticizer. were mixed and thoroughly melted and kneaded 
using a mixing roil, followed by press moMing using a press molding machine, to obtain a resin film with an average film 
thickness of 0.12 mm. The obtained resin fOm was designated as resin film R (film thickness 0.12 mm). 

[Preparation of the interlayer film for laminated glass] 

Resin film Q (film thictariess 0.13 mm) and restn film R (film thickness 0.12 mm) described above were used to make 
a stack of resin film Q (film thickness 0.13 mm)/resin film R (film thickness 0.12 mm)/resin film Q (film thickness 0.13 
mm), in this order, for a total of 3 layers (total film thickness 0.38 mm) and the rest of the process was conducted in the 
same manner as in Example 1 to obtain the interlayer film for laminated glass. The roughness of the embossment of 
the obtained interlayer film, measured in the same manner as in Example 1, was 30 micrometers. For the blocking 
properties, the measured adhesive strength was 85 g/cm, which was low. This indicated that the anti-blocking properties 
were good and hence workability was superior. 



[Preparation of the larhinated glass] 

The laminated glass was prepareiHl^e same manner as in Example 1 . The lamin^^lass thus obtained was 
evaluated for the deaeration and optical distortion. The result was good for both items: i.e. the deaeration was superior 
and no optical distortion occurred. 

(Example 40) 

[Preparation of each resin film] 

100 weight parts of polyvinyl butyral resin (PVB resin: degree of polymerization: 4,500, amount of remaining acetyl 
group: 28 mol% and degree of butyraiization: 48 nfx>t%) and 40 weight parts of triethylene glycol di-2-ethyl butyrate. for 
the plasticizer. were mixed and thoroughly melted and kneaded using a mixing roll, followed by press molding using a 
press molding machine, to obtain a resin film with an average film thickness of 0.19 mm. The obtained resin film was 
designated as resin film Q (film thickness 0.19 mm). 

The average film thickness of resin film R (film thickness 0.12 mm) in Example 47 was changed to 0.38 mm to 
prepare resin film R (film thickness 0.38 mm). 

[Preparation of the Interlayer film for laminated glass] 

Resin film Q (film thickness 0.1 9 mm) and resin film R (film thickness 0.38 mm) described above were used to make 
a stack of resin film Q (film thickness 0.19 mm)/resin film R (film thickness 0.38 mm)/resin film Q (film thickness 0.19 
mm), in this order, for a total of 3 layers (total film thickness 0.76 mm) and the rest of the process was conducted in the 
same manner as in Example 1 to obtain the interlayer film for laminated glass. The roughness of the enrtfx>ssment of 
the obtained interlayer film, measured in the same manner as in Example 1, was 39 micrometers. For the blocking 
properties, the measured adhesive strength was 80 g/cm, which was low. This indicated that the anti-blocking properties 
were good and hence workability was superior. 

[Preparation of the laminated glass] 

The laminated glass was prepared in the same manner as in Example 1 . The laminated glass thus obtained was 
evaluated for the deaeration and optical distortion. The result was good for both items: i.e. the deaeration was superior 
and no optical distortion occurred. 

(Example 41) 

[Preparation of each resin film] 

100 weight parts of polyvinyl butyral resin (PVB resin: degree of polymerization: 1 ,700, amount of remaining acetyl 
group: 1 mot% and degree of butyraiization: 66 mol%) and 40 weight parts of triethylene glycol di-2-ethyl butyrate. for 
the plasticizer. were mixed arxj thoroughly melted and kneaded using a mixing roll, followed by press mdding using a 
press moMing machine, to obtain a resin film with an average film thickness of 0.05 mm. The obtained resin film was 
designated as resin film Q (film thickness 0.05 mm). 

100 weight parts of polyurethane resin (PU resin: copolymer of 4.4-diisocyanatedicyciohexylmethane and polyte- 
tramethytene glycoO was thoroughly melted and kneaded using a mixing roll, followed by press moMing using a press 
molding machine, to obtain a resin film with an average film thickness of 0.1 2 mm. The obtained resin film was designated 
as resin film S (film thickness 0.12 mm). 

[Preparation of the interlayer film for laminated glass] 

Resin f 9m Q (film thickness 0.05 mm) and resin film S (film thickness 0.12 mm) desaibed above were used to make 
a stack of resin film Q (film thickness 0.05 mm)/iresin film S (film thickness 0.12 mm)/resin film Q (film thickness 0.05 
mm)/resin film S (film thickness 0.12 mm) /resin film Q (film thickness 0.05 mm), in this order, for a total of 5 layers (total 
film thickness 0.39 mm) and the rest of the process was conducted in the same manner as in Example 1 to obtain the 
interlayer film for laminated glass. The roughness of the embossment of the obtained interlayer film, measured in the 
same manner as in Example 1, was 21 micrometers. For the blocking properties, the measured adhesive strength was 
96 g/cm, which was low. This indicated that the anti-blocking properties were good and hence workability was superior. 



[Preparation of the laminated glass] 

The laminated glass was prepared lni(||^me manner as in Example 1. The laminatd^jj^ thus obtained was 
evaluated for the deaeration and optical distortion. The result was good for both hems: i.e. the deaeration was superior 
and no optical distortion occurred. 



(Example 42) 

[Preparation of each resin film] 

10 

100 weight parts of polyvinyl butyrat resin (PVB resin: degree of polymerization: 2.500, amount of remaining acetyl 
group: 1 mol% and degree of butyralization: 60 nDol%) and 40 weight parts of triethylene glycol di-2-ethyl butyrate, for 
the plasticizer. were mixed and thoroughly melted and kneaded using a mixing roll, followed by press molding using a 
press molding machine, to obtain a resin film with an average film thickness of 0.10 mm. The obtained resin film was 
15 designated as resin film Q (film thickness 0. 10 mm). 

The average film thickness of resin film R (film thickness 0.12 mm) In Example 39 was changed to 0.09 mm to 
prepare resin film R (film thickness 0.09 mm). The average film thickness of resin film S (film thickness 0.12 mm) in 
Example 41 was changed to 0.09 mm to prepare resin film S (film thickness 0.09 mm). 



20 [Preparation of the interlayer film for laminated glass] 



Resin film Q (film thickness 0.10 mm), resin film R (film thickness 0.09 mm) and resin film S (film thickness 0.09 
mm) described above were used to make a stack of resin film Q (film thickness 0.10 mm)/resin film R (film thickness 
0.09 mm)/resin film S (film thickness 0.09 mm)/resin film Q (film thickness 0.10 mm), in this order, for a total of 4 layers 
25 (total film thickness 0.76 mm) and the rest of the process was conducted in the same manner as in Example 1 to obtain 
the interlayer film for laminated glass. The roughness of the embossment of the obtained interlayer film, measured in 
the same manner as in Example 1 , was 26 micrometers. For the blocking properties, the measured adhesive strength 
was 89 g/cm, which was low. This indicated that the anti -blocking properties were good and hence workability was 
superior. 

30 

[Preparation of the laminated glass] 



The laminated glass was prepared in the same manner as in Example 1 . The laminated glass thus obtained was 
evaluated for the deaeration and optical distortion. The result was good for both items: i.e. the deaeration was superior 
35 and no optical distortion occurred. 
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The results d Examples 39-42 are summarized in Table 9. 



Table 9 





Examples 




39 


40 


41 


42 


Resin film 


Q 


Type 


PVB 


PVB 


PVB 


PVB 


Film thickness (mm) 


0.13 


0.19 


0.05 


0.10 


R 


Type 


PVC 


PVC 




PVC 


Film thickness (mm) 


0.12 


0.38 




0.09 


S 


Type 






PU 


PU 


Rim thickness (mm) 






0.12 


0.09 


Interiayer film 


Lamination configuration 


QRQ 


QRQ 


QSQSQ 


QRSQ 


Number of layers 


3 


3 


5 


4 


Total film thickness (mm) 


0.38 


0.76 


0.39 


0.38 


Roughness of the embossment (fim) 


30 


39 


21 


26 


Blocking properties (g/cm) 


85 


80 


96 


89 


Laminated glass 


Deaeration 


Good 


Good 


Good 


Good 


Optical distortion 


Good 


Good 


Good 


Good 


Total assessment 


O 


O 


O 


O 



(Example 43) 

[Preparation of each resin film] 

100 weight parts of polyvinyl butyral resin (PVB resin: degree of polymerization: 1 .700, amount of remaining acetyl 
group: 1 mol% and degree of butyrallzation: 65 mol%) and 40 weight parts of triethylene glycol di-2-ethyt butyrate, for 
the plasticizer. were mixed and thoroughly melted and kneaded using a mixing roll, followed by press molding using a 
press nfX)lding machine, to obtain a resin film with an average film thickness of 0.32 mm. The obtained resin film was 
designated as resin film Q (film thickness 0.32 mm). 

Resin film R prepared in Example 1 was also used as resin film R (film thickness 0.12 mm). 

[Preparation of the interiayer film for laminated glass] 

Resin film Q (film thickness 0.32 mm) and resin film R (film thid^ess 0.12 mm) described above were used to make 
a stack of resin film Q (film thickness 0.32 mm)/resin film R (film thickness 0.12 mm)/resin film Q (fOm thickness 0.32 
mm), in this order, for a total of 3 layers (total film thickness 0.76 nrun) and the rest of the process was conducted in the 
same manner as in Example 1 to obtain the interiayer film for laminated glass. The roughness of the embossment of 
the obtained interiayer film, measured in the same manner as in Example 1. was 32 micrometers. For the blocking 
properties, the measured adhesive strength was 84 g/cm, which was low. This indicated that the anti-blocking properties 
were good and hence workability was superior. 

[Preparation of the laminated glass] 

The laminated glass was prepared in the same manner as in Exannple 1. The laminated glass thus obtained was 
evaluated for the deaeration and optical distortion. The result was good for both items: i.e. the deaeration was superior 
and no optical distortion occurred. 
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(Example 44) 

[Preparation of each resin film] 

5 100 weight parts of polyvinyl butyral resin (PVB resin: degree of polymerization: 4,500» amount of remaining acetyl 
group: 1 mol% and degree of butyralization: 48 mol%) and 40 weight parts of triethylene glycol di-2-ethyl Ixityrate. for 
the plasticizer, were mixed and thoroughly melted and kneaded using a mixing roll, followed by press molding using a 
press molding machine, to obtain a resin film with an average film thickness of 0.71 mm. The obtained resin film was 
designated as resin film Q (fflm thickness 0.71 mm). 

10 The average film thickness of resin film B (film thickness 0. 1 2 mm) in Example 1 was changed to 0. 1 0 mm to prepare 
resin film R (film thickness 0.10 mm). 

[Preparation of the interlayer film for laminated glass] 

75 Resin film Q (film thickness 0.71 mm) and resin film R (film thickness 0.10 mm) described above were used to make 
a stack of resin film Q (film thickness 0.71 mm)/resin film R (film thickness 0.10 mm)/resin film Q (film thickness 0.71 
mm), in this order, for a total of 3 layers (total film thickness 1 .52 mm) and the rest of the process was conducted in the 
same manner as in Example 1 to obtain the interlayer film for laminated glass. The roughness of the embossment of 
the obtained interlayer film, measured in the same manner as in Example 1, was 49 micrometers. For the blocking 

20 properties, the measured adhesive strength was 64 g/cm, which was low. This indicated that the anti-blocking properties 
were good and hence workability was superior. 

[Preparation of the laminated glass] 

25 The laminated glass was prepared in the same manner as in Example 1 . The laminated glass thus obtained was 
evaluated for the deaeration and optical distortion. The result was good for both items: i.e. the deaeration was superior 
and no optical distortion occurred. 

(Example 45) 

30 

[Preparation of each resin film] 

100 weight parts of polyvinyl butyral resin (PVB resin: degree of polymerization: 700, amount of remaining acetyl 
group: 1 mol% and degree of butyratization: 66 mol%) and 40 weight parts of triethylene glycol di-2-ethyl butyrate, for 
35 the plasticizer. were mixed and thoroughly melted and kneaded using a mixing roll, followed by press molding using a 
press mokiing machine, to obtcun a resin film with an average film thickness of 0.21 mm. The obtained resin film was 
designated as resin film Q (film thickness 0.21 mm). 

100 weight parts of polyurethane resin (PU resin: copolymer of 4.4-diisocyanatedicycloh6xylmethane and potyte- 
tramethylene glycol) was thoroughly melted and kneaded using a mixing roll, followed by press moUing using a press 
40 molding machine, to obtain a resin film with an average film thictaiess of 0.07 mm. The obtained resin film was designated 
as resin film S (film thickness 0.07 mm). 

[Preparation of the interlayer film for laminated glass] 

45 Resin film Q (film thickness 0.21 mm) and resin film S (film tNckness 0.07 mm) desaibed above were used to make 
a stack of resin film Q pm thickness 0.21 nftm)/restn film S (film thickness 0.07 mm)/resin film Q (film thickness 0.21 
mm)/resin film S (film thickness 0.07 mm)/resin f Dm Q (fOm thickness 0.21 mm), in this order, for a total of 5 layers (total 
film thickness 0.77 mm) and the rest of the process was conducted in the same manner as in Example 1 to obtain the 
interlayer film for laminated glass. The roughness of the embossment of the obtained interlayer film, measured in the 

50 same manner as in Example 1, was 22 micrometers. For the blocking properties, the measured adhesive strength was 
95 g/cm, which was low. This indicated that the anti43locking properties were good and hence workability was superior. 

[Preparation of the lanrinated glass] 

55 The laminated glass was prepared in the same manner as in Example 1 . The laminated glass thus obtained was 
evaluated for the deaeration and optical distortion. The result was good for both items: i.e. the deaeration was superior 
and no optical distortion occun'ed. 
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(Example 46) 

[Preparation of each resin film] 

5 1 00 weight parts of polyvinyl butyral resin (PVB resin: degree of polymerization: 2,500, amount of remaining acetyl 
group: 1 nrx)l% and degree of butyralization: 60 mol%) and 40 weight parte of triethylene glycol di-2-ethyi butyrate. for 
the plasticizer. were mixed and thoroughly melted and kneaded using a mixing roll, followed by press molding using a 
press molding machine, to obtain a resin film with an average film thickness of 0.30 mm. The obtained resin film was 
designated as resin film Q (film thickness 0.30 mm). 

10 The average film thickness of resin film R (film thickness 0.12 mm) in Example 43 was changed to 0.08 mm to 
prepare resin film R (film thickness 0.08 mm). The average film thickness of resin film S (film thickness 0.12 mm) in 
Example 45 was changed to 0.08 mm to prepare resin film S (film thickness 0.08 mm). 

[Preparation of the interlayer film for laminated glass] 

IS 

Resin film Q (film thickness 0.30 mm), resin film R (film thickness 0.08 mm) and resin film S (film thickness 0.08 
mm) described above were used to make a stack of resin film Q (film thickness 0.30 mm)/resin film R (film thickness 
0.08 mm)/resin film S (film thickness 0.08 mm)/resin film Q (film thickness 0.30 mm), in this order, for a total of 4 layers 
(total film thickness 0.76 mm) and the rest of the process was conducted in the same manner as in Example 1 to ot}tain 
20 the interlayer film for laminated glass. The roughness of the embossment of the obtained interlayer film, measured in 
the same manner as in Example 1, was 28 micrometers. For the blocking properties, the measured adhesive strength 
was 90 g/cm, which was low. This indicated that the anti -blocking properties were good and hence workability was 
superior. 

25 [Preparation of the laminated glass] 

The laminated glass was prepared in the same manner as in Example 1 . The laminated glass thus obtained was 
evaluated for the deaeration and optical distortion. The result was good for both items: i.e. the deaeration was sup^^ior 
and no optical distortion occurred. 
30 The results of Examples 43-46 are summarized in Table 1 0. 



Table 10 





Examples 




43 


44 


45 


46 


Resin film 


Q 


Type 


PVB 


PVB 


PVB 


PVB 


Rim thickness (mm) 


0.32 


0.71 


0.21 


0.30 


R 


Type 


PVC 


PVC 




PVC 


Rim thickness (mm) 


0.12 


0.10 




0.08 


S 


Type 






PU 


PU 


Rim thickness (mm) 






0.07 


0.08 


Interlayer film 


Lamination configuration 


QRQ 


QRQ 


QSQSQ 


QRSQ 


Number of layers 


3 


3 


5 


4 


Total film thickness (mm) 


0.76 


1.52 


0.77 


0.76 


Roughness of the entfxjssment Qim) 


32 


49 


22 


28 


Blocking properties (g/cm) 


84 


64 


95 


90 


Laminated glass 


Deaeration 


Good 


Good 


Good 


Good 


Optical distortion 


Good 


Good 


Good 


Good 


Total assessment 


O 


O 


O 


O 



(Example 47) 

[Preparation of each resin film] 

5 1 00 weight parts of nxxJif led polyvinyl butyral resin (modified PVB resin: degree of polymerization: 1 ,700 and amount 
of remaining acetyl group: 1 mol %), prepared by reacting polyvinyl alcohol and n-hexylaldehyde to obtain nuclear par- 
ticles and then forming an outer-shell layer acetalized with n-butyraldehyde on the surface of the neclear particles by 
reacting with n-butyl aldehyde, and 40 weight parts of triethylene glycol di-2-ethyl butyrate. for the plasticizer. were mixed 
and thoroughly melted and kneaded using a mixing roll, followed by press molding using a press molding machine, to 

10 obtain a resin film with an average film thickness of 0.12 mm. The obtained resin fDm was designated as resin film T 
(film thickness 0.12 mm). The glass transition tenperature of this resin film T was I'^C. 

1 00 weight parts of polyvinyl butyral resin (PVB resin: degree of polymerization: 1 ,700, amount of remaining acetyl 
group: 1 mol% and degree of butyralization: 66 wo\%) and 40 weight parts of triethylene glycol di-2-ethyl butyrate. for 
the plasticizer, were mixed and thoroughly melted and kneaded using a mixing roll, followed by press molding using a 

15 press molding machine, to obtain a resin film with an average film thickness of 0.13 mm. The obtained resin film was 
designated as resin film U (film thickness 0.13 mm). 

[Preparation of the interlayer film for laminated glass] 

20 Resin film T (film thickness 0.12 mm) and resin film U (film thickness 0.13 mm) desaibed above were used to make 
a stack of resin film U (film thickness 0.13 mm)/resin film T (film thickness 0.12 mm)/resin film U (film thickness 0.13 
mm), in this order, for a total of 3 layers (total film thickness 0.38 mm) and the rest of the process was conducted in the 
same manner as in Example 1 to obtain the interlayer film for laminated glass. The roughness of the embossment of 
the obtained interlayer film, measured in the same manner as in Example 1, was 32 micrometers. For the blocking 

25 properties, the measured adhesive strength was 85 g/cm, which was low. This indicated that the anti-blocking properties 
were good and hence workability was superior. 

[Preparation of the laminated glass] 

30 The laminated glass was prepared in the same manner as in Example 1 . The laminated glass thus obtained was 
evaluated for the deaeration and optical distortion. The result was good for both items: i.e. the deaeration was superior 
and no optical distortion occurred. 

(Example 48) 

35 

[Preparation of each resin f Om] 

Butyl poiyacrylate resin was thoroughly melted and kneaded using a mixing roll, followed by press moMing using a 
press moteiing machine, to obtain a resin film with an average film thickness of 0.19 mm. The obtained resin film was 
40 designated as resin film T (film thickness 0.19 mm). The glass transition temperature of this resin film T was 13 ''C. 

The average film thickness of resin film U (film thickness 0.13 mm) in Example 47 was changed to 0.19 mm to 
prepare resin film U (film thickness 0.19 mm). 

[Preparation of the interiayer film for laminated glass] 

45 

Resin film T (film thictaiess 0.19 mm) and resin film U (film thickness 0.19 mm) described above were used to make 
a stack of resin film T (film thickness 0.19 mm)/resin film U (film thickness 0.1 9 mm), in this order, for a total of 2 layers 
(total film thickness 0.38 mm) and the rest of the process was conducted in the same manner as in Example 1 to obtain 
the interiayer film for laminated glass. The roughness of the embossment of the obtained interlayer film, measured in 
50 the same manner as in Example 1 , was 37 micrometers. For the blocking properties, the measured adhesive strength 
was 80 g/cm, which was low. This indicated that the anti-blocking properties were good and hence workability was 
superior. 

[Preparation of the laminated glass] 

55 

The laminated glass was prepared in the same manner as in Exanrple 1 . The laminated glass thus obtained was 
evaluated for the deaeration and optical distortion. The result was good for both items: i.e. the deaeration was superior 
and no optical distortion occun'ed. 



(Example 49) 

[Preparation of each resin film] ^ 

5 Methyl polyacrytate resin was thoroughly melted and kneaded using a mixing roll, followed by press molding using 
a press nrwlding machine, to obtain a resin film with an average film thickness of 0.26 mm. The obtained resin film was 
designated as resin film T (film thickness 0.26 mm). The glass transition temperature of this resin film T was 3 ''C. 

The average film thickness of resin film U (film thickness 0.13 mm) in Example 47 was changed to 0.06 mm to 
prepare resin film U (film thickness 0.06 mm). 

10 

[Preparation of the interlayer film for laminated glass] 

Resin film T (film thickness 0.26 mm) and resin film U (film thickness 0.06 mm) desaibed above were used to make 
a stack of resin film U (film thickness 0.06 mm)/resin film T (film thickness 0.26 mm)/resin film U (film thickness 0.06 
15 mm), in this order, for a total of 3 layers (total film thickness 0.38 mm) and the rest of the process was conducted in the 
same manner as in Exanple 1 to obtain the interlayer film for laminated glass. The roughness of the embossment of 
the obtained interlayer film, measured in the same manner as in Exanrple 1. was 23 micrometers. For the blocking 
properties, the measured adhesive strength was 95 g/cm, which was low. This indicated that the anti-blocking properties 
were good and hence workability was superior. 

20 

[Preparation of the laminated glass] 

The laminated glass was prepared in the same manner as in Example 1. The laminated glass thus obtained was 
evaluated for the deaeration and optical distortion. The result was good for both items: i.e. the deaeration was superior 
25 and no optical distortion occurred. (Example 50) 

[Preparation of each resin film] 

Ethylene-vinyl acetate copolymer resin (EVA resin) was thoroughly melted and kneaded using a mixing roll, followed 
30 by press molding using a press nnokiing machine, to obtain a resin film with an average film thickness of 0. 10 mm. The 
obtained resin film was designated as resin film T (film thickness 0.10 mm). The glass transition tenperature of this resin 
film T was -18*C. 

1 00 weight parts of vinyl chloride-type resin (PVC resin: copolymer of vinyl chloride-ethylene -glycMyl methacrylate) 
and 40 weight parts of di -2-ethylhexyl phthalate, for the plastictzer, were mixed and thoroughly melted and kneaded 
35 using a mixing roll, followed by press mokling using a press molding machine, to obtain a resin film with an average film 
thickness of 0.14 mm. The otstained resin fDm was designated as resin fQm U (film thickness 0.14 mm). 

[Preparation of the interlayer film for laminated glass] 

40 Resin film T (film thickness 0. 10 mm) and resin film U (film thickness 0.14 mm) described above were used to make 
a stack of resin film U (film thickness 0.14 mm)/resin film T (fOm thickness 0.10 mm)/resin film U (film thickness 0.14 
mm), in this order, for a total of 3 layers (total film thickness 0.38 mm) and the rest of the process was conducted in the 
same manner as in Example 1 to obtain the interlayer film for lanninated glass. The roughness of the embossment of 
the obtained interlayer film, measured in the same manner as in Example 1. was 29 micrometers. For the blocking 

45 properties, the measured adhesive strength was 89 g/cm. which was low. This indicated that the anti-blocking properties 
were good and hence wortability was superior. 

[Preparation of the laminated glass] 

so The laminated glass was prepared in the same manner as in Example 1. The laminated glass thus obtained was 
evaluated for the deaeration and optical distortion. The result was good for both items: i.e. the deaeration was superior 
and no optical distortion occurred. 
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The results of Examples 47-50 are summarized in Table 1 1 . 



Table 11 





Examples 




47 


48 


49 


50 


Resin film 


T 


Type 


Modified PVB 


Butyl polyacrylate 


Methyl polyacrylate 


EVA 


TgCO 


7 


13 


3 


-18 


Rim thickness (mm) 


0.12 


0.19 


0.26 


0.10 


U 


Type 


PVB 


PVB 


PVB 


PVC 


Rim thickness (mm) 


0.13 


0.19 


0.06 


0.14 


Interlayer film 


Lamination configuration 


UTU 


TU 


UTU 


UTU 


Number of layers 


3 


2 


3 


3 


Total film thickness (mm) 


0.38 


0.38 


0.38 


0.38 


Roughness of the 
emtx)ssment Oim) 


32 


37 


23 


29 


Blocking properties (g/cm) 


85 


80 


95 


89 


Laminated glass 


Deaeration 


Good 


Good 


Good 


Good 


Optical distortion 


Good 


Good 


Good 


Good 


Total assessment 


O 


O 


O 


O 



30 

(Example 51) 

[Proration of each resin film] 

35 Resin film T (film thickness 0.12 mm) in Exanrple 47 was used without modification. The average film thickness of 
resin film U (film thickness 0. 1 3 mm) in Example 47 was changed to 0.32 mm to prepare resin film U (film thickness 0.32 
mm). 

[Preparation of the interlayer film for laminated glass] 

40 

Resin film T (film thickness 0.12 mm) and resin film U (film thickness 0.32 mm) described above were used to make 
a stack of resin film U (film thickness 0.32 mm)/resin film T (film thickness 0.12 mm)/resin film U (film thickness 0.32 
mm), in this order, for a total of 3 layers (total film thickness 0.76 mm) and the rest of the process was conducted in the 
same manner as in Example 1 to obtain the interlayer film for laminated glass. The roughness of the embossment of 
45 the obtained interlayer film, measured in the same manner as in Example 1, was 33 micrometers. For the blocking 
properties, the measured adhesive strength was 84 g/cm, which was low. This indicated that the anti-blocking properties 
were good and hence workability was superior. 

[Preparation of the laminated glass] 

50 

The laminated glass was prepared in the same manner as in Example 1 . The laminated glass thus obtained was 
evaluated for the deaeration and optical distortion. The result was good for both items: i.e. the deaeration was superior 
and no optical distortion occun'ed. 
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[Preparation of each resin fSm] 
(Exaniple52) 

5 The average film thickness of resin film T (film thickness 0.19 mm) in Example 48 was changed to 0.12 mm to 
prepare resin film T (film thickness 0.12 mm). Also, the average film thickness of resin fflm U (film thickness 0.19 mm) 
In Example 48 was changed to 0.70 mm to prepare resin film U (film thickness 0.70 mm). 

[Preparation of the interlayer film for laminated glass] 

10 

Resin film T (film thickness 0. 12 ntm) and resin film U (film thickness 0.70 mm) described above were used to make 
a stack of resin film U (film thickness 0.70 mm)/resin film T (film thickness 0.12 mm)/resin film U (film thickness 0.70 
mm), in this order, for a total of 3 layers (total film thickness 1 .52 mm) and the rest of the process was conducted in the 
same manner as in Example 1 to obtain the interlayer film for laminated glass. The roughness of the embossment of 
75 the obtained interlayer film, measured in the same manner as in Example 1. was 47 micrometers. For the blocking 
properties, the measured adhesive strength was 68 g/cm, which was low. This indicated that the anti-blocking properties 
were good and hence workability was superior. 

[Preparation of the laminated glass] 

20 

The laminated glass was prepared in the same manner as in Example 1 . The laminated glass thus obtained was 
evaluated for the deaeration and optical distortion. The result was good for both items: i.e. the deaeration was superior 
and no optical distortion occurred. 

25 (Example 53) 

[Preparation of each resin film] 

The average film thickness of resin fOm T (fOm thickness 0.26 mm) in Exanrple 49 was changed to 0.34 mm to 
30 prepare resin film T (film thickness 0.34 mm). Also, the average film thickness of resin film U (film thickness 0.06 mm) 
in Example 49 was changed to 0.21 mm to prepare resin film U (film thickness 0.21 ntm). 

[Preparation of the interlayer film for laminated glass] 

35 Resin film T (film thickness 0.34 mm) and resin film U (film thickness 0.21 mm) described above were used to make 
a stack of resin film U (film thickness 0.21 mm)/resin film T (film thickness 0.34 mm)/resin film U (film thickness 0.21 
mm), in this order, for a total of 3 layers (total film thickness 0.76 mm) and the rest of the process was conducted in the 
same manner as in Example 1 to obtain the interlayer film for laminated glass. The roughness of the embossment of 
the obtained interlayer film, measured in the same manner as in Example 1. was 22 micrometers. For the blocking 

40 properties, the measured adhesive strength was 95 g/cm, which was low. This indicated that the anti-blocking properties 
were good and hence workability was superior. 

[Preparation of the laminated glass] 

45 The laminated glass was prepared in the same manner as in Example 1 . The laminated glass thus obtained was 
evaluated for the deaeration and optical distortion. The result was good for both items: i.e. the deaeration was superior 
and no optical distortion occurred. 

(Example 54) 

so 

(Preparation of each resin fflm] 

Resin film T (film thickness 0.10 mm) in Example 50 was used without nxxiification. The average film thickness of 
resin film U (film thickness 0.1 4 mm) in Example 50 was changed to 0.33 mm to prepare resin film U (film thickness 0.33 
55 mm). 
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[Preparation of the interlc^er film for lamirtated glass] 

Resin f Dm T (film thickness 0.10 mm) ij^^sin film U (film thickness 0.33 mm) described^j^e were used to make 
a stack of resin film U (film thickness 0.33 mm)/resin film T (film thickness 0.10 mm)/resin film U (film thickness 0.33 
mm), in this order, tor a total of 3 layers (total film thickness 0.76 mm) and the rest of the process was conducted in the 
same manner as in Example 1 to obtain the interlayer film for laminated glass. The roughness of the embossment of 
the obtained interlayer film, measured In the same manner as In Example 1, was 36 micrometers. For the blocking 
properties, the measured adhesive strength was 79 g/cm, which was low. This indicated that the anti-blocking properties 
were good and hence workability was superior. 

[Preparation of the laminated glass] 



The laminated glass was prepared in the same manner as in Example 1. The laminated glass thus obtained was 
evaluated tor the deaeration and optical distortion. The result was good for both items: i.e. the deaeration was superior 
15 and no optical distortion occurred. 

The results of Examples 51-54 are summarized in Table 12. 



Table 12 





Exarrples 




51 


52 


53 


54 


Resin film 


T 


Type 


Modified PVB 


Butyl polyacrylate 


Methyl polyacrylate 


EVA 


TgCC) 


7 


13 


3 


-18 


Rim thickness (mm) 


0.12 


0.12 


0.34 


0.10 


U 


Type 


PVB 


PVB 


PVB 


PVC 


Film thickness (mm) 


0.32 


0.70 


0.21 


0.33 


Interlayer film 


Lamination configuration 


UTU 


UTU 


UTU 


UTU 


Numt>er of layers 


3 


3 


3 


3 


Total film thidoiess (mm) 


0.76 


1.52 


0.76 


0.76 


Rougfviess of the 
emtx)S8ment Gun) 


33 


47 


22 


36 


Blocking properties (g/cm) 


84 


68 


95 


79 


Laminated glass 


Deaeration 


Good 


Good 


Good 


Good 


Optical distortion 


Good 


Good 


Good 


Good 


Total assessment 


O 


O 


O 


O 



45 As described thus far. the use of the interlayer film for lanninated glass of the present invention makes it possible to 
keep the interface between each resin film layer uniform without disruption during the lamination process. Therefore, 
when manufacturing laminated glass using this interlayer film, optical distortion can be prevented. Also, blocking between 
the interlayer films can be prevented and superior results can be obtained in terms of workability and deaeration. 

so Claims 

1 . An interlayer film for laminated glass comprising a multi-layer resin film whose outmost resin film has a thickness 
of 45 micrometers or more to less than 200 micrometers wherein at least one side of said interlayer film has minute 
embossment with a roughness of 20-40 miaometers. 

55 

2. An interlayer film for laminated glass comprising a multi-layer resin film whose outmost resin film has a thickness 
of 200 miaometers to 720 micrometers wherein at least one side of said interlayer film has minute embossment 
with a roughness of 20-50 micrometers. 



3. An interlayeriiim tor laminated glass of Claim 1 r Qaim 2 wherein said multi-layer resin film is a lamination com- 
prising at least ne resin film (A) G^Using a plastidzer and polyvinyl acetal resin ^Miose acetal group has a 
cartx)n numt)er of 6-10 and at leasHPresin film (B) comprising a plastidzer and po^vl acetal resin (b) whose 
acetal group has a cariXKi number of 3-4. 

5 

4. An interlayer film for laminated glass of Claim 1 or Claim 2 wherein said multi-layer resin film is a lamination com- 
prising at least one resin film (C) conprising a plastidzer and polyvinyl acetal resin (c) for which the acetal group 
has a carbon number of 4-6 and the average molar fraction of the ethylene group to which the acetyl group is bonded 
is 8-30 mol% of the total amount of ethylene group in the main chain and at least one resin film (D) comprising a 

10 plastidzer and pdyvinyl acetal resin (d) for which the acetal group has a carbon number of 3-4 and the average 
molar fraction of the ethylene group to which the acetyl group is bonded is 4 mol % or less of the total amount of 
ethylene group in the main chain. 

5. An interlayer film for laminated glass of any of the Claims 1 through 4 wherein said multi -layer resin film is a lamination 
75 comprising at least two plasticized polyvinyl butyral resin films and the difference between the average degree of 

polymerization of polyvinyl butyral used in the adjacent resin films is 300 to 4.500. 

6. An interlayer film for laminated glass of any of the Claims 1 through 5 wherein said multi -layer resin film is a lamination 
comprising at least two plastidzed polyvinyl butyral resin films and the difference between the plastidzer content in 

20 the adjacent resin films is 5 weight parts to 50 weight parts for 100 weight parts of the resin which makes up each 
resin film. 

7. An interlayer film for laminated glass of any of the Claims 1 through 6 wherein said multi -layer resin film is a lamination 
containing a plasticized polyvinyl butyral resin film for at least the outnfX)st resin film. 

25 

8. An interlayer film for laminated glass of any of the Claims 1 through 7 wherein said mutti -layer resin film is a lamination 
comprising at least one layer of a resin film with a glass transition temperature of 15**C or lower. 

9. Laminated glass which comprises the interlayer film for laminated glass of any of the Claims 1 through 8 sandwiched 
30 between two glass plates. 
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